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Alexander Wetmore, secretary of the Smithsonian Institution, 
on a recent expedition into the tropical forests of Darién, eastern 
Panama. The bird he displays is an Agami heron, a shy inhab- 
itant of shaded jungle pools. (See News and Notes.) 
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perational Analysis in Relation to Administration of 
pvernment-sponsored Research 


John R. Loofbourow 


Massachusetts Institute of Technology, Cambridge 





CCORDING TO THE BUSH REPORT (3), 
government expenditure for scientific research 
increased from approximately $50,000,000 in 
g to $720,000,000 in 1944, An appreciable proportion 
his increase was achieved by contracts with academic 
‘tutions through such agencies as the OSRD and the 
ineer Corps, U. S. Army (Manhattan Engineering 
trict). Since the war, government-sponsored research 
cademic institutions has been continued at an unprec- 
nted rate, as compared with prewar practice, through 
Army, the Navy, and the Atomic Energy Commis- 
,and there is a possibility of further support through 
lational Science Foundation. 
his trend has had its impact both on academic insti- 
ons and on government agencies. The former have had 
earn that scientific research supported by government 
ds often involves considerably greater formality and 
ail in accounting, property control, and other adminis- 
ive procedures than is characteristic of research sup- 
ed, for example, by foundations. The latter have had 
earn that restraint must be used in applying stand- 
government practices to administration of research 
tracts, if the individual research scientist is to be per- 
ted sufficient freedom to do effective creative work. 
though much progress has been made in evolving sat- 
ctory relationships between government agencies and 
demic institutions for the sponsorship of research, the 
empt to make adjustments that will enable such or- 
hizations to work together smoothly has resulted in 
ain difficulties. These appear to be due, in large part, 
lack of understanding of the real problems invoived. 
We shall consider here some of these difficulties in the 
ht of a method which may be used to discover and 
ify the nature of the problems involved. The method 
y be called “operational analysis’”—the examination 
ithe relationships of abstract concepts, principles, or 
cies to operations, manipulations, or acts. Through 
process, “operational definitions” are derived, and 
& abstract concepts, principles, or policies acquire 
perational meaning.” The latter is frequently different 
jm the connotation which has been assumed by those 
hcerned with administration of the policy or procedure. 
hen this is made clear, difficulties can usually be re- 
Wed with comparative ease. 
y own inclination to use this method for solving ad- 
istrative problems related to wartime research con- 
cts was the result of training in physics. Physicists 
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are familiar with the operational definition of simulta- 
neity as the basis of Einstein’s special theory of relativity, 
and with the general method of developing operational 
definitions of concepts in physics, as discussed so ably by 
Bridgman (2), among others. The method is not confined 
to physics, however. The relating of abstract verbal or 
written language symbols to concrete acts or things has 
been developed by Korzybski and others (5) as “semantic 
analysis,” and the investigation of the operational mean- 
ing of administrative and executive processes has been 
discussed by Barnard (1). 

To illustrate the application of operational: analysis, 
it will be instructive to consider some examples involving 
determination of the operational meaning of such expres- 
sions as “protecting the Government’s interest” and 
“paper work.” Government representatives frequently 
state that certain policies and procedures are necessary as 
a means of “protecting the Government’s interest.” 
Representatives of academic institutions may argue that 
the same policies and procedures merely increase “‘paper 
work” or “red tape.’”! 

Such phrases have affective or emotional connotations. 
A loyal government representative might resent any im- 
plication that he is not trying to “protect the Govern- 
ment’s interest.” A self-respecting contractor’s repre- 
sentative might, likewise, resent any implication that he 
is not trying to prevent increase of nonessential “‘paper 
work.” Discussions involving abstract phrases having 
affective connotations are apt to end in illogical disagree- 
ments, unreasoned conclusions, and purposeless actions, 
unless both parties make a real effort to relate these 
phrases to the actual operations involved in the particu- 
lar situation under discussion (4, 5). 

As a specific case, let us consider a contract for wartime 
research between X agency and A university. In order to 
“protect the Government’s interest,’ Smith of X agency 
requests Jones of A university to mark outgoing ship- 
ments to Army bases in accordance with formal Army 
shipping instructions. Jones ignores the request on the 
grounds that it represents more “paper work” and “red 
tape.” Important gear is shipped prior to the receipt of 
formal instructions, marked in accordance with informa- 
tion informally available to Jones. The gear remains at 
dockside for want of instructions intelligible to the load- 


1 According to the Ceniury dictionary, “‘red tape’’ is an expression de- 
rived from the once customary use of tape dyed red or crimson for tying 
bundles of papers used in public or private business 
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ing crews until, after long delay, the shipment is traced 
and appropriate information forwarded. In this case, cer- 
tain “paper work” was essential for effective handling. 
This would have been clear to Jones, as well as to Smith, 
had they both investigated the operations involved in 
handling shipments instead of concluding their discus- 
sion in the realm of abstract terms. 

As a second case, consider a peacetime research 
contract between Y agency and B university. Green of 
Y agency insists to Brown of B university that records be 
kept of the location and disposition of all property items 
valued at more than $10. No agreement can be reached 
while the discussion remains in the realm of ‘protecting 
the government’s interest” and “paper work.” Study of 
the agency operation reveals that Green has been in- 
structed to apply certain property-manual rules to con- 
tracts under his jurisdiction. Study of the university 
operation reveals that the work involves design and fab- 
rication of elaborate equipment into which hundreds of 
items are.incorporated, often after considerable modifica- 
tion. The facts developed show that the operations re- 
quested would involve diversion of scientists and engi- 
neers from research to record keeping, that the possibility 
of identifying many of the items in the end product would 
be questionable in any event, and that there is no clear 
use to which elaborate records of the kind requested could 
be put. In this case, it appeared that the operations re- 
quested would not protect the Government’s interest but 
would be detrimental to it. The remedy was to modify 
the requirements so that the actual operations involved 
were reasonable, would serve a useful purpose, and were 
mutually agreeable to the parties concerned. 

These two examples, one applying and one not apply- 
ing operational analysis, are based on actual situations. 

Operational analysis often reveals that common proce- 
dures fail to accomplish the purpose implied by the ab- 
stract principle or policy which gives rise to them. In some 
instances, the reverse of the implied purpose is accom- 
plished, as shown by the operations involved in obtaining 
reimbursement from the Government for expenditures 
under certain cost-reimbursement research contracts. 

Such contracts are customarily written on a no profit- 
no loss basis. The university is not expected to be out-of- 
pocket for any expense other than those resulting from 
- fraud on the part of one of its principal officers. As expend- 
itures occur, the university submits vouchers to the 
Government, together with various “supporting papers.” 
To “protect the Government’s interest,” the vouchers 
must be certified as to correctness and propriety by a 
government technical representative and a government 
fiscal representative. If, however, one of these officers 
fails to certify, and the voucher is disallowed, the univer- 
sity can collect payment by charging the expenditure to 
a special account which covers various indirect charges, 
such as “‘overhead”’ and other items not reimbursable 
under the usual vouchering procedure. 
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A typical series of reimbursement. procedures {gr 
profit-no loss research contract is illustrated as {oj 


adler 
pres 
ith t 






(1) Z university prepares and submits voucher for pur 








of pill-making machine. pn ¥ 
(2) Government technical representative disapproves, ajmmames 4! 
purchase of a pill-making machine does not appear , It i 
relevant to the work. » “dq 
(3) Z university submits reclaim, with several letters j re Ol 
its scientists stating need for such a machine. ems 





(4) Government technical representative approves and; 


wards voucher to fiscal representative. - 
(S) Government fiscal representative disapproves, g on 
cost of pill-making machine is twice usval market cost, = 
(6) University submits reclaim to fiscal representative» Op 
letter explaining that this is special pill-making machine, hy | or 
the extra cost. rith ¢ 
(7) Fiscal representative disapproves because it is not yjimrom 


















now! 
ease 


ciently specia) to warrant extra cost. 
(8) University charges cost of pill-making machine toy 
count covering “indirect expenditures.” 


hoice 

(9) Government reimburses university through accom bie 
covering “indirect expenditures.” ons 
These manipulations (carried out, it must be remeqipears 


bered, at government expense) appear to be largely meampecon 
ingless, since reimbursement in one manner or another! 
the usual end result, regardless of the decisions mate 
the various stages of the vouchering procedure. It wo 
seem that agencies could better “protect the Gove 
ment’s interest” in such contractual relationships | 
reviewing the technical and fiscal performances of «at 
contractor periodically, at the site of the contract. Sw 
reviews (including on-the-premises fiscal audits) © 
serve as the basis for adjustments, and for chang! 
policies or procedures applicable to future operations. 
There appears to be considerable confusion as to 
operational meaning of “technical administration’ [ 
confusion which seems to occur both within aca¢ett | 
circles and within government agencies administeti / 
research contracts. One way to make the operatitt 
meaning of technical administration clear is to exall 
categorical tabulations of research problems in ordet 
decreasing levels of abstraction, as shown below: 


ranizé 
evel 
ted 
nd t 
pwer 
ver-é 





Abstract 


Radiant energy 
Effects of radiation 
Biological effects of radiation 

Effects of ultraviolet radiation on cells 

Effects on cells damaged but not killed 

Effects on damaged, living yeast cells 
Chemical changes in damaged, living yeast cells 
Changes in nucleotide content of damaged cells 

Analysis for nucleotide nitrogen 

Determination of nucleotide N by Kerr and Blish procedil 








goals 
Ar 
Btiona 
syml 
Is ge 
office 
clud 


tern; 










Concrete 


Such tabulations indicate that each step upward in! 
administrative hierarchy from research worker to 
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res foram ader, to research director, to government technical symbolize the activities and achievements of the organi- 
8S folly presentative, etc., should involve decreased concern zation as a whole. The leader, in turn, accepts certain 
ith the concrete problems of research and increased con- _ obligations and restrictions. In arranging his life to con- 
.n with the more abstract problems of choice of facili- form with his symbolic functions, he may sacrifice con- 
es and of research programs. siderable individual freedom. 
It is evidently fallacious to assume that research can This symbolic nature of the leader has been studied in 
. “directed” from “higher levels” by individuals who the case of primitive tribes by Lévi-Strauss (6) and 
letters jgllllmi&e out of contact with operational details. Scientists others. It does not appear to have béen considered with 
emselves sometimes avoid facing this issue squarely. particular reference to scientific leadership. As a conse- 
Ves andi@iiln.is may be because it is difficult for scientists to admit quence, scientists in high administrative posts are often 
at the more one becomes an administrator, the less one __ regarded as responsible personally for “discoveries” and 
stg? Sontinues to be a research scientist. “advances” achieved within their organizations. The 
aa | (Operational analysis shows that it is generally true of symbolic nature of public or organizational acclaim of 
chine hejmmll organizations, whether concerned with research or leadership is forgotten. The individual is identified with 
ith other activities, that each successive step in removal acts which he did not and could not perform, rather than 
is notsimmmrom the actual physical operations involves decreased being considered as the symbol of acts carried out by 
B nowledge of the details of the operation itself, and in- other individuals within his organization. In my opinion, 
hin togfilMreased concern with (1) correlation of activities, (2) the fallacy that scientific research can be “‘directed” from 
vice of facilities, (3) choice of persons to carry out ac- above arises from this failure to understand clearly that 


for Purch 


Proves, c 
ppear ty 


rh acon ivities, (4) resolution of broad problems of human rela- _ the function of a scientific leader is largely that of acting 
ionships, and (5) inspirational leadership. Thus, it ap- as an inspirational symbol of the group. 
e remealiiiimpears that the problems which can be attacked effectively Some writers assume that leadership exerts negligible 


rely meammpecome more and more general at higher and higher or- _ influence on those concerned with actual physical opera- 
another anizational levels. This implies, first, that the detailed tions. Such, for example, is the view expressed by Tolstoy 
S mate evelopment of policies and procedures should be initi- in War and peace. From the operational examination of 
_ It woilli&ted at the operational level and, second, that authority leadership, it seems that this is not the case. Positive in- 
: Govenfimnd responsibility should be delegated from higher to fluence seems to be exerted by leaders, but it appears to 
ships mower levels to the greatest extent possible without loss of be limited largely to the conditioning of workers to the 


s of admmpver-all correlation. acceptance of group goals. In the paper referred to above, 
act. Sud Lévi-Strauss makes it clear that, in the primitive society 








its) ce By of which he is speaking, the leaders are already recognized 
hangs a INSPIRATION fa as such by the group before they become so formally, as 
ios. ; ieee the chosen heads of small bands. Thus Strauss states: 
as to ; “The word Uilikande, the native word for chief, seems to 
ation” \ f mean ‘one who unites,’ or ‘one who joins together.’ This 
academl | etymology suggests...that the leader appears as the 
inisteril H ’ cause of the group’s willingness to aggregate, rather than 
veratiol [ | bs as a need for central authority felt by a group already 
exami ween a. A constituted.” 
order t 16. Thus, it seems that the Tolstoyan hypothesis that the 
leader has no real influence on the group is fallacious. 
At the risk of oversimplification, it is possible toindicate The leader is the group’s symbolic representation of unity 
he functions applicable to various organizational levels of purpose, and, as such, may exert influences (by engag- 
y a diagram such as that shown in Fig. 1. According to ing in ceremonies, issuing edicts, presenting speeches, 
such an analysis, the function of inspirational leadership etc.) which condition the members of the group to an 
is most important at the highest organizational levels; acceptance of group goals. This is the reason for the dif- 
hat of coordination, at intermediate levels; and that of ferences that appear between a “weak leader” and a 
operations directly related to the achievement of group ‘strong leader’’—a differentiation which would seem im 
alls goals, at the lowest organizational levels. possible according to Tolstoy’s theory and which is yet 
ils An investigation of the operational meaning of inspira- apparent in reality. 
sional leadership impresses one with its abstract and What does operational analysis reveal about contrac- 
roceditfm symbolic character. A leader at a high organizational level tual relationships? Examination of the manner in which 
is generally provided with a large salary and a luxurious contracts are negotiated indicates that a contract is a 
fice, is given special rights and privileges, and is in- written record of an agreement reached between various 
cluded in ceremonies in which the organization or the ex- _ parties as to how they intend to enter into, and to carry 
to SR ternal world joins with him in rites by which he is made to _ out, a cooperative endeavor. This is consistent with the 
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legal interpretation of the meaning of contracts, with 
the further stipulation that a formal contract involves a 
legal obligation to carry out the agreement. 

Operational analysis of the contractual relationships 
between complex organizations, such as government 
agencies, universities, and subcontractors, indicates that 
the parties to the original agreement are not necessarily 
in a position to foresee the problems which will be raised 
by the agreement at all operational levels within their 
several organizations. This is illustrated in Fig. 2, where 
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the formal contractual relationships are indicated by 
dashed lines and some of the additional informal working 
relationships by dotted lines. Thus, operational analysis 
suggests that contracts should not be regarded as fixed 
and inflexible if the most harmonious cooperative working 
relationships between organizations are desired. Instead, 
they should be regarded as modifiable by mutual agree- 
ment in so far as unforeseen or changing conditions 
appear to make such action advisable. 

Finally, operational analysis reveals certain interesting 
aspects of the meaning of judgments. Many administra- 
tive judgments require decisions concerning approval or 
disapproval of certain acts. Consider an instance in which 
a university contractor is required to obtain prior 
approval from a government representative before pur- 
chasing equipment or supplies exceeding a specified dol- 
lar value. The government representative can either ap- 
prove or disapprove each case. This may lead him 
to attempt to apply to his decisions the law of the ex- 
cluded middle, a “two-valued orientation” in which every 
case is considered to be either a, (suitable for approval) 
or not-a, (not suitable for approval). Operational analysis 
of the cases will reveal, however, that they extend 
through a more or less continuous range from those which 
should clearly be disapproved (being, perhaps, errors, or 
being totally unrelated to the contract work) to those 
which should clearly be approved (being, perhaps, essen- 
tial and urgently needed). 

Thus, examination of the operational nature of the 
judgments involved indicates (a) that the extreme cases 
can be disposed of quickly, leaving more time for con- 
sideration of the difficult middle range, and (b) that 
judgments with regard to the middle range involve so 
many factors that differences of opinion are normally to 
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be expected. The second point is important. Hesitang 
and fear in making decisions often stems from failure 4 
realize that the use of categories in forming judgment; ‘ 
an arbitrary procedure, adopted for the sake of simplicity 
and convenience, and that the two-category, exclude 
middle analysis is particularly arbitrary. Administratg, 
who do not realize this fact are apt to worry and {ry 
because they find so many cases which are not Clearly 
either a@ or nol-a, 

If one operates with a system of symbols entirely 
moved from any relation to reality, it is possible to y 
up systems of operation which are strictly categorical, x 
in mathematics. The beauty of such abstract, complete) 
symbolic operations is appealing. Clear rules can be y 
up for the operations. The correctness of any manipuk 
tion may be determined with certainty. As soon as syn. 
bolic operations are related to physical operations, hoy. 
ever, the principle of uncertainty begins to apply. 

It appears that much difficulty in administration arise 
from the endeavor to make the operations of judgment 
neat and free from uncertainty. This is accomplished by 
translating physical things into operational symbols- 
check marks on bits of paper, grades, numbers after do: 
lar signs, etc. The operations of judgment are then ca 
ried out with the symbols, with little or no attempt 
determine the operational meaning of the symbols in res 
tion to the physical world. 

This tendency appears to be especially marked in larg 
organizations, of which the Government is an example. 
Extensive use is made of forms and symbols and of elab 
orate rules and procedures for operating with such forms 
and symbols. When it is realized that judgments based 
upon these formal operations may be inadequate, the 
tendency is to “back up” judgments with additiond ym ad 
















symbolic representations—memoranda, endorsements im ”!* 
statistical information, more elaborate forms and pr ms 
cedures, etc. Thus, the tendency is for symbolic oper an 
tions to lead to additional symbolic operations. In eo 3... 
treme cases, administrative leaders may work in wha! HM j\o 
amounts to a dream world of symbolism, almost cot HM coy, 
pletely out of touch with reality.? The obvious remedy HM In | 
direct contact with reality. To accomplish this it is par i mye 
ticularly essential in large organizations to delegate broad Hm "ep 
responsibilities and authorities to those who are prox I 
mate to the actual physical operations. hee 

An attempt has been made above to show the efficacy 7 . 


of operaticnal analysis as a procedure, rather than 10 ; 
draw specific conclusions, which, as implied by the discus, , 
sion of judgments, must necessarily be relative to particu clea 
lar cases. There are, however, two general factors |" I the 
administrative operations which the analysis of the prt J gro 
ceding cases illustrates. One is the tendency for the exter 3 cc. 


* Operations of this type are not unknown in academic circles. Thus, | 
am told that a committee, made up partly of scientists, recently awarded! one 
scholarship to A instead of to B solely on the basis of respective cumulative Liv 
average grades of 4.65 and 4.60. 
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ve use of symbolic representations and abstract cate- 
srizations to insulate administrators from contact with 
ality. This factor can be decreased in importance by 
onstantly emphasizing the abstract nature of symbols 
nd by stressing the importance of relating symbols to 
hysical operations or things. The second is the tendency 
» misunderstand the relationship of the leader to the 
oup and to expect operations to be “directed” from the 
op because of this misunderstanding. This factor can be 
ninimized by achieving a clear understanding. of the 
perational meaning of leadership, whereby the functions 
f leaders are seen to become increasingly abstract in 





progression from the operational level, through the co 
ordination level, up to the inspirational level. 
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Clinical Experience With Hemoglobin-Saline 
Solutions 


William R. Amberson 
University of Maryland Medical School 


In collaboration with C. Martin Rhode and Mrs. Joye J. 
Jennings, a method has been devised for the preparation of 
hemoglobin-saline solutions suitable for intravenous injections 
in clinical cases. Injections have been made into 14 patients, 
7 of whom have received more than one. 

In the multiply-injected group there were five cases of 
secondary anemia due to hemorrhage or infection. Of these, 
three patients showed definite improvement after treatment, 
exhibiting reticulocytosis and an increase of blood hemoglobin 
and hematocrit values. In a fourth patient the effect of the 
injections could not be evaluated, since hemorrhage continued. 
In none of these four cases did oliguria develop. In a fifth 
patient the secondary anemia developed from a severe hemor- 
thage post partum, which led to a state of shock. Administra- 
tion of hemoglobin-saline (2,300 cc. in five injections) restored 
blood pressure to normal. The patient appeared to be re- 
covering, but developed oliguria and died on the ninth day. 


fn one case of lymphatic leukemia and one of agnogenic 


myeloid metaplasia no improvement was observed after 
repeated injections. Urine flow remained normal. 
In the singly-injected group no beneficial effects were ob- 


= served. One patient showed oliguria, with recovery. Another 


patient died two hours after injection, without pyrogenic 
reaction or other clinical signs. 

Although definite oliguria was observed in only two cases 
in the series, indications of renal impairment (by NPN or 
clearance values) were observed in three other cases, two of 
the multiply-injected group and one of the singly-injected 
group. In the last-mentioned patient, after injection of 200 
cc. of hemoglobin-saline, both glomerular filtration rate, as 
measured by mannitol clearance, and renal plasma flow and 
Tm, as measured by PAH clearance, were reduced to about 
one-third of the original values, with later recovery to normal. 
Liver function tests remained normal in the three cases tested. 
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In most cases the solutions exert a pressor effect which 
endures for several hours. The rise in blood pressure is accom- 
panied by bradycardia. 

In some cases injections up to a volume of 500 cc. (= 50-60 
grams hemoglobin) have given no rise in temperature or other 
reactions. In other cases usually mild, but occasionally severe, 
pyrogenic reactions, complicated by other reactions, have 
been observed. 

No evidence of anaphylactic reactions caused by hemo- 
globin was observed in any case. 

The solutions do not agglutinate cells of the four main 
blood groups. 

Methemoglobin does not accumulate in the plasma, even 
after large injections of these solutions. 

In 6 patients the average amount of hemoglobin which 
appeared in the urine was 18 per cent of that injected. 


New Effects in Superconductivity 


Donald H. Andrews 
The Johns Hopkins University 


With the aid of a grant from the American Philosophical 
Society, an investigation was undertaken in 1938 to survey 
the possibilities of using superconducting metals as electrical 
thermometers for measuring very small amounts of thermal 
energy. During the recent war a need arose for fast-acting 
devices for measuring small pulses of infrared radiation, and 
it was found that bolometers capable oi measuring as little 
as 10~* ergs in 10-* seconds could be made of superconducting 
alloys. This corresponded to temperature changes of the crder 
of 10-7 degrees. It appeared that the infrared was absorbed 
directly in the superconductor with a coefficient of about & 
per cent, contrary to the expectation that a superconductor 
might be a perfect reflector. 

The sensitivity of such bolometers was limited by the in- 
herent thermal fluctuations in the superconductor. By ob 
serving the fluctuations in strips of columbium nitride, it was 
found that just above the superconducting transition the 
random fluctuation had a peak-to-peak average of 0.01 uv 
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when a current of 1 Ma. was passing through the metal. When 
the temperature was lowered into the superconducting transi- 
tion zone, the random fluctuation, or “noise,” increased in 
amplitude about threefold. Studies with currents ranging up 
to 5 Ma. showed that noise increased roughly proportionately 
to the current. Observations with zero current showed that the 
noise in the normal state still increased by a factor of several 
fold when the metal passed through the transition, decreasing 
again when the metal was completely superconducting. The 
noise level is thus an indication of the state of the metallic 
electrons even when zero current is passing. 

Exploring the phenomenon further with the aid of a loud- 
speaker, it was found that the character of the noise as per- 
ceived by the ear changed sharply in the transition, so that 
one could thus distinguish the passage of the metallic electrons 
from one state to another. While carrying,on these experi- 
ments it was discovered that, in certain narrow regions of 
temperature, the voices from local commercial broadcast 
programs were heard on the loud-speaker. To explore this 
effect further, radio-frequency signals were generated in the 
laboratory in the range of 0.1-30 Mc. In several frequency 
bands in this range the reception was of a much higher intens- 
ity than in other ranges. Holding frequency constant and 
varying temperature, one finds again a series of “temperature” 
bands in which detection takes place, starting in the middle 
of the superconducting transition and extending considerably 
below it. The number of bands increases with increasing cur- 
rent. The position of the first band on the temperature scale 
appears to be independent of radio frequency over the range 
of study. The height of the first band goes through a continu- 
ous increase from zero current to 0.4 Ma., passing to a maxi- 
mum and then decreasing. 

Since the bands which appear with heavier current are found 
in a region removed over half a degree from the transition, 
there seems to be evidence for sharply temperature-sensitive 
phenomena of a new kind associated with superconductivity 
in ranges where hitherto only temperature-insensitive phe- 
nomena have been observed. 


Biochemical Mechanism of Cellular Oxidation 


Eric G. Ball 
Harvard University Medical School 


The human body at rest uses about the same amount of 
energy as a 100-watt electric light bulb. Like the bulb, the 
body obtains this energy by a process which involves the flow 
of an electric current. In the living cell, electrons flow from 
the foodstuffs we ingest to oxygen, thus reducing the oxygen 
to form water. The “filament” of the cell over which these 
electrons flow is not of uniform composition as it is in a light 
bulb. The electrons in the cell are passed along over a chain of 
compounds composed of iron-containing proteins, the cyto- 
chromes, and vitamin-containing units named coenzymes. 
The over-all process involves a potential change of about 1.17v 
and a total flow of current in all the body cells which amounts 
to about 76 amp. The process occurs, however, in a stepwise 
fashion which involves five or six successive transfers of elec- 
trons between the various components comprising the cellular 
“filament” or oxidative chain. Each pair of components may 
thus be looked upon as forming a battery, the pairs being con- 
nected in series. A drop in voltage occurs with the interaction 
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of each pair in this series; its magnitude may be estima 
from our knowledge of the oxidation-reduction potenti, 
of each of the.systems involved. How the energy release; M 
each of these interactions is utilized by the cell is not exactly 
known. A good portion of it, however, seems to be converte 
into high-energy phosphate bonds which, in turn, direct) 
supply the driving force for many of the various phy siologicy 
processes which constitute life. 


The Nurnberg Trial 


"The Honorable Francis Biddle 
Former Attorney General of the United States 
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The Nirnberg trial was a military proceeding, and ther. 
fore representatives of the victorious powers only sat on the 
Tribunal. The defendants could have been given “political” 
treatment (punishment without trial), but this would hay 
imitated the Nazi methods for which they were being callej 
to account. 

The principles of both the Charter, to which 23 nations 
adhered, and the Judgment were approved by the Gener 


Assembly of the United Nations, which has begun, very ten. ; . 
tatively, the formulation of an International Criminal Cok * i” 
based on these principles. ; a 
The doctrine of nullum crimen sine lege is not a limitatin Hi ail 
of sovereignty, but a general principle of justice. The question Plat 
was therefore not whether it was lawful, but whether it wa Octi 
just, to try Goering and his associates on the charge of launch- Tepi 
ing aggressive war. That aggressive war was considered ; tract 
crime before the Pact of Paris was adopted was generally I thel 
recognized. International law is not the product of an inter. 
national legislature but gradually develops in the customs of T 
states. ( 


Another important principle of international law recognize! 
by the Judgment was its application to individuals who could 
not shield themselves by the doctrine of state sovereignty 
when the state had moved outside its competence. 

The Tribunal narrowed the broad theory of conspiracy to 
wage aggressive war advanced by the Prosecution and founé C 
only 11 defendants guilty on this count. The Judgment ap (172 
proached with great caution the Prosecution’s request that the ed 
Tribunal declare criminal certain named organizations ané. F 
as to those three which it did declare to be criminal, included 


a ' ie peri 
in the definition of membership only persons who joined volur- dan 
tarily and knew of the criminal purpose. wai 

The Soviet dissent was not based on a disagreement as 0 hed 
any general principle adopted by the majority, but simply i part 
a different interpretation of the facts with respect to the three Hi 4... 


acquittals, and the three organizations not declared to bt the 


guilty. foll 

The West Coast Corridor: A Chapter in the a 

Northward Expansion of Mexico of 

Herbert E. Bolton L Spe 

Sather Professor Emeritus of History con 

University of California a le 

Be tere 

Ever since the Spanish conquest in the 16th Century a vas wri 

area in northern Mexico open for colonization has been a sp!" Hi q, 

to the initiative of people from the more crowded regions fat Hi p,., 
ther south. Turner wrote a brilliant monograph on the sif 
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gcance of the frontier in the development of society in Eng- 
<h North America. It would be interesting to consider to 
at extent his thesis is applicable to the history of Mexico. 

The place in which European and native have had longest 
nd most vital contacts is in the central and southern area, 
shere the native peoples had achieved a high civilization. 
fere, after the conquest, the first new Spain and first new 
Mexico, with vital elements from each of the parent stocks, 
vere formed. Here Spanish law and native custom first 
pperated side by side on the same terrain. 

Meanwhile, a new chapter in Mexican history was begun. 
he area of Spanish settlement was extended northward into 
egions occupied by natives representing a relatively primitive 
society—peoples whom the Spaniards called Chichimecos. 
Here the historical process after the conquest was fundamen- 

lly different from that further south. 

Beginning north of Vera Cruz on the Gulf of Mexico, the 
jine between these two cultures ran generally westward, 
passing north of Mexico City and Guadalajara, to Tepic, and 
thence north to Culic4n. South of this line lived the sedentary, 
and north of it the nonsedentary, peoples. 

Spanish colonization north of the line proceeded in three 


& columns, determined by two great mountain chains, the Sierra 
®\Madre Oriental and the Sierra Madre Occidental, natural 
barriers which divide the northern expanse into distinct 


geographical provinces: the East Coast Corridor, the Central 
Plateau, and the West Coast Corridor. The Sierra Madre 
Occidental, so rugged that for nearly 1,000 miles northof 
Tepic it has seldom or never yet been crossed by a wheel 


® track, spectacularly isolates the West Coast-Corridor. Never- 


theless, the salient has had great significance. 


The Diffusion and Influence of Locke’s Essay 
Concerning Human Understanding in France 
Before Voltaire’s Lettres Philosophiques 


Gabriel Bonno 
University of California 


Contrary to Voltaire’s claim, his Lettres philosophiques 
(1734) did not initiate in France the diffusion and influence of 
Locke’s Essay concerning human understanding. 

Before 1700 this diffusion begins with articles in the French 
periodicals published in Holland: a long outline of the Essay, 
two years before its publication, in Leclerc’s Bibliothéque 
universelle; reviews of the first four English editions of the 
book; and references to the discussion of the Essay in England, 


® particularly to the controversy between Locke and Stilling- 


fleet. In 1700 Coste’s French translation of the Essay quickens 
the diffusion of Locke’s thought on the Continent. In the 
following years attention is drawn to the Essay by various 
publications: French translations of Locke’s Posthumous 
works and of Wynne’s Abridgement of the Essay; frequent 
references to Locke in the widely read translation of the 


| Spectator; Desmaizeaux’ Recueil philosophique, containing 


comments of Leibniz on the first two books of the Essay; and 
a long article on Locke by Nicéron in his Mémoires. The in- 
terest in the Essay is evidenced by many references of French 
writers: Locke’s rejection of innate ideas is criticized by 
d’Aguesseau and Polignac, but approved by Bayle, Fréret, 
Boulainvilliers, Lévesque de Burigny; Locke’s statements on 
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thinking matter are questioned by Bayle and by the Jesuit 
editors of the Mémoires de Trévoux. 

The influence of the Essay is particularly significant in the 
case of three French writers: DuBos, in his Réflexions critiques 
(1719), applies the empirical and sensualistic method of, 
Locke to the field of aesthetics; in his Théorie des sentiments 
agréables (1729), Lévesque de Pouilly develops the element of 
hedonism implied in Locke’s analysis of pleasure; in his Traité 
des premiéres verités (1724), Buffier mitigates the rationalistic 
tendencies of Locke in religious matters, but closely follows 
him in the matter of inneism and in the analysis of simple or 
complex ideas. 


Do Judges Make or Discover Law? 


Zechariah Chaffee, Jr. 
Harvard University 


Two English judges started this controversy in 1345: ‘“‘Law 
is the will of the Justices.” ‘No, law is that which is right.” 
Blackstone says a judge must not “‘pronounce a new law, but 
... expound the old one.”’ Holmes ridicules Blackstone. ‘The 
common law is not a brooding omnipresence in the sky, but 
the articulate voice of some sovereign... .” 

The controversy over whether judges make case-law as 
legislators make statutes affects at least five practical ques- 
tions: (1) Is a transaction which is valid or lawful by a pre- 
vious decision rendered otherwise by a subsequent decision 
overruling the first decision? (2) Congress orders a Fed- 
eral judge te decide a case between citizens of different states, 
involving no Federal issue, according to “‘the laws” of the 
state. May he disregard a state court decision squarely in 
point and find what would be a better nation-wide rule in 
precedents elsewhere? (3) Is a state decision holding criminal 
an act which was not criminal by cases before its commission 
an “ex post facto law”? (4) If, in an action on a contract, a 
state court grants a defense unrecognized by the state’s 
case-law before the contract was made, is this decision a 
“law impairing the Obligation of Contracts’? (5) Is a state 
decision enunciating an arbitrary unreasonable rule of sub- 
stantive law a deprivation of life, liberty, or property by the 
state, violating the 14th Amendment? 

Detailed examination of cases in these five situations shows 
some supporting Blackstone’s theory of what judges do and 
some Holmes’s. Reasons of practical policy might justify 
the results apart from choice of either theory. 

Probably courts will never adopt either theory whole- 
heartedly. Holmes’s “sovereign” is unreal like Blackstone’s 
impersonal common law. Yet each theory contains some 
truth which cannot be rejected. A possible compromise is: 
Judges make law out of what they discover. Law is the will 
of the Justices trying to do that which is right. 


The Place of Science in the Program of 
UNESCO 
Arthur H. Compton 
Chancellor, Washington University 
The first important activities of UNESCO must neces- 
sarily be in fields which are welcomed by all nations. They 


should also lead demonstrably toward a peaceful adjustment 
of world society. These conditions are most fully realized in 
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science and its applications. UNESCO has accordingly planned 
an active program in science. 

Where two nations have ideological differences that bring 
danger of war, many types of interchange of ideas are unwel- 
come or subject to suspicion. This applies in particular to the 
use of radio and the press, to the control of basic education, 
and to religious and philosophical thought. No such difficulty 
exists in the field of science. Since, for securing the peace of 
the world, it is precisely between nations with such differences 
that it becomes most important to obtain understanding and 
cooperation, scientific education and research become leading 
aspects of UNESCO’s task. 

Its science program includes: (a) rehabilitation of science 
education in devastated countries; (b) international exchange 
and conferences of scientists and technologists; and (c) pro- 
motion of research programs of international concern. 

The rehabilitation of scientific activities will be undertaken 
by surveying the actual needs and by stimulating the creation 
of agencies to collect and distribute needed equipment and 
books. Also, enabling scientists to go for a limited period from 
exhausted countries to those where scientific study is active 
will serve to keep alive the scientific thought of these countries 
while their own institutions are being re-established. 

Typical of the active research that will be sponsored by 
UNESCO is that of the effects of various types of prolonged 
malnutrition on the large populations of India and China. A 
related program is the study of the conditions for satisfactory 
living in the equatorial forest zone. As a concrete beginning, 
UNESCO will coordinate the researches by specialists from 
many nations on the resources and conditions of life. 


Medical Treasures in the Library of the 
American Philosophical Society 


George W. Corner 
Carnegie Institution of Washington, Baltimore 


Medicine has always been considered by the American 
Philosophical Society to be one of the cultural-scientific 
branches of learning worthy of its attention. When the Society 
was founded in the 18th Century, men of general learning 
included medicine among their interests. Franklin, for ex- 
ample, had a number of medical volumes in his personal li- 
brary. At the same time biology, zoology, and chemistry were 
professionally cultivated largely by the physicians. Not only 
were leading doctors elected to the Society, but many famous 
British and European physicians were honorary members. 
These*men often contributed their works. The early librarians, 
Vaughan and Ord, purchased medical books. In later years 
there have always been medical members, and the presidential] 
chair has several times been filled by physicians. The Society’s 
library reflects this tradition, and, thus, although its medical 
books by no means form a systematic collection, they include 
many distinguished items, including rare American pamphlets 
by John Tennant (1740) and Benjamin Waterhouse (1800); 
works donated by eminent foreign members, including Jen- 
ner, Erasmus, Darwin, Lettsom, and Franklin’s young friend, 
William Hewson; the Edinburgh dissertation of John Morgan, 
founder of the Medical School of the University of Pennsyl- 
vania; medical works of the early republic, such as those by 
Matthew Carey on the yellow fever of 1793 and by Currie on 
the climates of the U. S.; books by Benjamin Rush, and the 


120 








Anatomy of Caspar Wistar; and such medical classic, 
Johnson’s translation of Paré’s works (1678); the anaton;, 
plates of Eustachius (2nd ed., 1744) with the autog, 
of Abraham Chovet, Philadelphia’s first anatomist; With 
on Foxglove (1785); and Cruikshank on the lymphatic y, 
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Rutherford E. Delmage 
St. Lawrence University 







The idea of progress was Americanized during the |aty 
pact of the colonial period and became more popular and my 










widely disseminated between 1750 and 1800. The Amerigjmmp” the 
idea of progress had a relation to the Christian dream of yup !YS!C 
millennium (Samuel Sewall), to the increasing secularizatigimm! ™€ 

of our 





of thought (Nathaniel Ames), to a genetic philosophy of his 
tory (William Douglass), to the development of scien 
(American Philosophical Society), and to the rationale cop 
nization. That Georgia is “capable of great improvement: 
was a main argument used by the trustees of that colony) 
1733. 

Leading thinkers of the American Revolution and cat 
republic—Benjamin Franklin, Thomas Jefferson, Georg 
Washington, Tom Paine, and others—entertained great faith 
in the political progress of the United States. Optimisticairfam N¢ 
mation, a firm belief in the new nation’s potentialities of 
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velopment, provided a dynamic to motivate American civilin ii Ver | 
tion from the time of its inception. _ 
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Richard Henry Lee of Virginia, John Rodgers of New Yor, 
John Witherspoon of New Jersey, James Wilson of Pennsy} 
vania, David Ramsay of South Carolina, Samuel E. McCotfme *™ 
of North Carolina, Joel Barlow of Connecticut, and Jol li. 
Lathrop and Francis Blake of Massachusetts are repr ie . 


bociet' 





sentative writers cited to illustrate the pervasiveness of iN iI; 
idea of progress (especially political progress) in the Unitel _ 
States before 1800. The American awareness of the idea dm? 
degeneration and of the cyclical theory of history is als os 


mentioned briefly. 
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Contributions of Physiology to Problems of 
Industry 






David B. Dill 
Harvard University 







Industry has profited greatly from physiological researt On 
in the past, and yet the possibilities of applying this scient Amer 
to industrial problems are not yet fully appreciated. The {al i tab 
ure of labor and management to make full use of physiologijm. 1" 
depends in part on the methods of teaching this science. ! cad 
is generally regarded as a hand maiden of medicine, thous! Amer 
and research being concerned largely with the physiology @ recon 
the diseased man rather than with that of man in his every ee 
day life. Hence, it is natural for medical men in industry " i 






devote much of their energy to care of traumatic injuries, " 
safeguarding the interests of the company in so far as inst 
ance is concerned, and to supervising toxicologists and 1j’ 
gienists who are responsible for control of industrial hazaris 

The fields in which physiology, as applied to man at wot 
is making itself felt in recent years are nutrition, energy 
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Classics MMB ange (as related to fatigue, rest periods, and hours of work), Reinterpretation of the Glacial History of Iowa 


MNAtOnigMl perature regulation (e.g. the roles of salt and water in re- Based on Studies in Greenland 
AUtogryy ing heat casualties), and various aspects of the physical 
re ucing lire ; pied ; ili 
Wither. yjronment, including particularly illumination, color, noise, William H. Hobbs 
hatic y, nd vibration. Research in these fields could be applied by University of Michigan 


‘oth labor and management to their mutual satisfaction. 

Research in human physiology deserves the support of 
~ 1804 both industry and labor. In war and in peace the expenditures 
yr physiological research in this country have been trifling 
hen considered in the light of the gains in the physical fitness 
d productivity of labor. The following questions require 
ong-range research for even an approximate solution: To 
hat extent does the health and well-being of workers depend 


Glaciers which, in Pleistocene time, blanketed northern 
North America left deposits which heretofore have been inter- 
preted as though the glaciers which laid them down had been 
enlarged examples of the small Swiss glaciers, those best 
known when the theory was first promulgated a century ago. 

Glaciers of continental dimensions which must resemble the 


the lati Pleistocene examples are, however, today over Greenland and 


and m the physical environment? What is the relation between Antarctica. Studies carried out by expeditions from the Uni- 
ee A pr pri the quantity of food eaten, the distribution versity of Michigan on and about Greenland glacier in the 
am of x anew adil the amount of exercise? Are physical standards years between 1926 and 1932 show them to be essentially 
larizatiglll ' different in their nature and in their deposits from the Alpine 


hy of hip! our population lowered by wearing poorly fitted and de- 
igned shoes, particularly during childhood and youth? Are 
here potential hazards in luxus diets that are unnecessarily 
ich in vitamins, sugar, dairy products, or calories? 


ones. This newly acquired knowledge has made it necessary 
f Science 
nale colp 
vements' 
colony 


to reinterpret the Pleistocene glacial history, with results 
quite different from those which have heretofore been ac- 
cepted. Both the number of successive glaciations and the 
areas which each covered have had to be altered materially. 


Benjamin Franklin, The American Philosophical = é ; res 
rhe present study, first undertaken in 1943 with aid of a 


Society, and the Russian Academy of Science 


nd earl grant from the Society, treats especially of glaciation within 
~ Eufrosina Dvoichenko-Markoff and around the state of Iowa. 

reat faith 

stic ati. New School for Social Research, New York City Zebulon Montgomery Pike and the Wilkinson- 


es of de 
Civili: 


hele Burr Conspirac 
Very little is known about American-Russian cultural rela- P y 


ions in the 18th Century. Their beginning is linked with the W. Eugene Hollon 


ew Yo meme of Benjamin Franklin and the American Philosophical University of Oklahoma 
Penney: icra eee kas 
AcCorke Franklin’s name was first mentioned in the Russian press For more than a century and a quarter American historians 


nd Jol 1752, and the “Minutes” of the American Philosophical have been intrigued with the southwestern expedition of Zebu- 
¢ rene ety mentioned the Russian Academy for the first time in lon Montgomery Pike and its relation to the famous Wilkin- 
s of th 1771; but the fact that Franklin was in direct contact with son-Burr conspiracy. Lt. Pike was ordered to explore the 
> Unitelmeussian academicians was ignored until recently, when Dr. sources of the Arkansas and Red Rivers by Gen. James 
Dvoichenko-Markoff discovered documents containing irref- Wilkinson, military governor of Upper Louisiana in 1806. 
table data, bearing witness of the continued relationship The United States had recently purchased Louisiana, and 
etween Franklin and several Russian scholars. These docu- Jefferson had sent Lewis and Clark into the far Northwest on 
ents establish the probability of Franklin’s contact with the a scientific and exploratory expedition. Pike’s journey into 
ns of Me’ Ssian academicians, Epinus and Braun—the first scientific the Southwest, ostensibly for the same purpose, was ordered 
onnection between America and Russia. by Gen. Wilkinson and not by Congress or the Executive. 
In 1773 and 1777, respectively, Franklin became personally When Pike’s party was discovered by the Spaniards en- 
acquainted with two Russian scholars, Baron de Klingstedt camped on the west bank of the Rio Grande, the men were 
und Prince D. Gallitzin. Baron Klingstedt became the first arrested and taken to Chihuahua. The Spaniards eventually 
Russian member of the American Philosophical Society. released them, and Fike returned to the United States in 
resell On the basis of letters discovered in the Archives of the July 1807, only to learn that his friend and promoter was in- 
; scienctime™erican Philosophical Society, Dr. Dvoichenko-Markoff volved in some way with the Burr conspiracy and at that time 
The fal fe'@blished the year 1781 as the date of Franklin’s personal was a star witness against Burr at the trial in Richmond, 
ysiolog fqmecduain tance with Princess Dashkaw, president of the Russian _ Virginia. 
ence. Ii@™mecademy and the second Russian member elected by the Wilkinson’s reputation suffered to such a degree that he was 
though American Philosophical Society, in 1789, on Franklin’s never able to remove the cloud of suspicion surrounding his 
ology dm °°OMmendation; the same year Franklin was elected as the motives in the Southwest and his relationship with Aaron 
. every irst American member of the Russian Academy, on Princess Burr. Pike was suspected of collaboration with the General 
—— Dashkaw’s recommendation. by allowing himself to be captured by the Spaniards in order 
aries, € The impetus given by Franklin and Princess Dashkaw to that he might better obtain information that would be helpful 
.s insu ussian-American cultural relations continued to bear fruit to the schemes of Burr and Wilkinson. There is sufficient proof 
and hye” after their death, and the American Philosophical Society against Wilkinson to convict him of treason, but Pike can only 
hazatkfeained in close and constant contact with Russian scientific be convicted upon circumstantial evidence. 


» idea of 
r is aly 


it wo leties and with individual representatives of the cultural Many people then and now believe that the young explorer 
orgy th lite of Russia. knew more about the affair than he pretended. Several ques- 
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tions with regard to his conduct are yet to be answered, but a 
careful examination of all of the available materials leads one 
to the conclusion that his greatest fault was his lifelong friend- 
ship for Gen. Wilkinson. Insufficient proof exists that he was 
knowingly connected with the Wilkinson-Burr episode. After 
19 years of creditable service in the U. S. Army, Pike was 
promoted to the rank of brigadier general in 1813, only to 
lose his life a short time later in the siege of York. He was 34 
years of age at the time of his death. 


High-Altitude Research With V-2 Rockets 
Ernst H. Krause 


Rocket Sonde Research Section, Naval Research 
Laboratory 


The high-altitude research program utilizing V-2 rockets, 
which has been going on at White Sands Proving Ground in 
New Mexico during the past year, is discussed in some detail. 
The method of recovering data including telemetering, para- 
chute, and physical recovery is reviewed. Data obtained to 
date in the fields of cosmic rays, solar spectra, pressure and 
temperature of the upper atmosphere, and ionosphere measure- 
ments are emphasized. 

The experiments in cosmic rays have verified the presence 
of a large, hard component in the primary radiation. In addi- 
tion, a component has been found at high altitudes, consisting 
of a soft radiation presumably due to upward-moving par- 
ticles. The possible presence of other components in the pri- 
mary radiation is also discussed. 

Solar spectra have been obtained on two different V-2 
flights, both of which extended the solar spectrum down to 

-about 2,200 A. The significance of these data and their bearing 
on such things as the black body theory of the sun, the ozone 
content of the atmosphere, etc. have been analyzed in part. 

Pressure measurements have been taken up to about 100 
kil. These measurements have involved mainly the use of bel- 
lows, Pirani, Philips, and ionization gauges. Ambient tem- 
peratures of the atmosphere at various altitudes have been 
obtained mainly from pressure data. Skin temperatures at 
various points on the rocket have been measured throughout 
most of the V-2 trajectory. 

Measurements of ion density in the E layer of the ionosphere 
were made by means of a phase beat method. Two harmoni- 
cally related frequencies, one near critical, are radiated from 
the missile to a ground station. The beat between two re- 
ceived frequencies on the ground is a measure of the ion den- 
sity at the transmission point. The significance of the results 
so far obtained are discussed. 


The Genesis and Reception of Jefferson’s 
“Notes on Virginia” 
Marie Kimball 


Curator, Thomas Jefferson Memorial Foundation, 
Moaticello 


Early in 1781 Jefferson received from the Marquis de 
Barbé-Marbois, secretary of the French legation, a paper 
containing “sundry inquiries into the present state of Vir- 
ginia.”’ After his retirement as governor in June, Jefferson set 
about ordering the loose memoranda he had been collecting 
for years and preparing answers to M. Marbois’ questions. 
The result was not a series of hasty observations but a learned 
treatise on his country. Everything that could be said or 
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known about Virginia in the last quarter of the 18th Ceatuy 
is embraced in this slender but compact little volume. 

On his election to the Council of the Philosophical Socig, 
this same year, Jefferson wrote Charles Thomson that 4 
framing answers to some queries Mr. Marbois sent me j 
occurred to me that some of the subjects which I had the 
occasion to take up might, if more fully nandled, be a Prope 
tribute to the Philosophical Society.” Thomson replied that}, 
was persuaded that Jefferson’s reflections “would be a yey 
acceptable present to the Society.” “This country afford 
to philosophic view an extensive, rich and unexplored fie\{" 
he writes. “The mind of man is just awakening from a long 
stupor of many ages... and I congratulate posterity on th 
advantage they may derive from your philosophical ». 
searches.” Thomson’s subsequent comments on the Noy 
were ultimately printed as an appendix. 

The demand among his friends to see the Noles was suc) 
that Jefferson decided to print a few copies. Finding this in. 
possible in Philadelphia, he carried them with him to Franc 
and the first printing was completed in May, 1785. A thre. 
ened pirated edition in French led to a translation by th § 
learned Abbé Morellet. He proposed a map, which Jeffers 
prepared, and the French edition appeared in 1787. An Englis; 
one, sponsored by Jefferson and published by John Stockdale, 
came out in the same year, as did an unauthorized one j 
America. 

The Notes met with a warm reception, but contemporary 
published comment is not abundant. The Monthly Revie 
of London (1788, Vol. 77) contained a somewhat condescené: 
ing notice. A careful reading of the leading French scientitc 
journals of the time has failed to reveal any notice of the work. 
The Mercure the France, however, the leading periodical of the 
French capital, in its issue of June 2, 1787 and the following 
one, devotes 23 pages to a review, which has not hithert 
been brought into conjunction with the Nofes. 


Are the Jews a State or Are They a Religion’ 
Lessing J. Rosenwald 
Chairman of the Trustees, Rosenwald Fund 


The struggle in which the world finds itself engaged—tha 
between the forces making for a “one world” concept and the 
forces of fragmentization in terms of racial, religious, an/ 
nationalist’ divisions—is reflected among Jews. In the neat 
future, a choice will have to be made by Jews themselves ant 
by the world at large with regard to what the status of tht 
Jew is to be. The choice is between a universal concept 0 
Jews as free and equal citizens throughout the world, adherias 
to an ancient religion, and that of Jews as a nation centered 
in Palestine. 

The basic elements in that choice go back to the days 0! 
destruction of the Hebrew Commonwealth in Palestint 
During the centuries that Jews were confined to the ghettos 
of Europe they had no choice. Only the gradual removal 0! 
their disabilities following the French and American revolt: 
tions and the expanding concept of democratic ideas gave tit 
Jews freedoin of action on that choice. 

For a long time there was every indication that the choi 
would be in behalf of the universalist concept. Two forces, how 
ever, emerged to reverse this trend. One was the develop 
ment of a different concept of society: the racialist, tribalist 
blood-and-soil concept that developed in Germany. The othe 
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; the continuance of anti-Semitism, which led to a sense of 


cat and hopelessness among Jews. 
The Palestine problem is a culminating manifestation of the 
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1 that “MMB afict. It has been complicated by the agonizing experience 
nt me, j the Jews of Europe: by their savage destruction under the 
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wzis and the sorrowful existence of Jews among the Dis- 
ced Persons. The conflict, however, remains based upon 






ed that Mllyo divergent concepts, and its resolution must be made 
be a veyfililirimarily by Jews themselves. The non-Jewish world can 
‘Y allorjfli/ntribute to a wise choice by Jews by a thorough under- 
red field” snding of the real issues, by helping in the solution of the 
1 a lowe Misplaced Persons problem, and by fighting the illiberalism 
ty on th anti-Semitism. 
ly The Future Industrial Position of Oxygen 
Earl P. Stevenson 
WaS such President, Arthur D. Little, Inc. 
‘ ma. Oxygen can lay claim to being the most useful as well as the 
A threg. most abundant of the chemical elements. The ingenuity of the 
n by thy fgpnemist and the engineer has made oxygen available during 
Jeffersic AMMbe past 50 years in forms other than that directly supplied 
n Englis py nature, and there have been recent significant advances in 
tockdale. nis art which will open up other man-made uses. Air and water 
d one iy ere the major industrial chemicals; no element rivals oxygen 
industrial importance. 
Morar} With the application of rectification to liquid air by Linde 
y Revies ae 1902, oxygen of high purity became available and, in this 
descené- rm, has assumed increasing importance in industry in the 
scientiic Mamentervening years. ‘Tonnage uses in the process industries have 
he work Mapot developed, however, for highly concentrated oxygen 
al of the MNLO0-99.5 per cent) because of the high investment and operat- 
ollowing Eg costs involved in the liquefaction and separation of air. 
hitherty (vet the theoretical minimum work requirement for separating 
xygen from the air is insignificant, being only .032 hp/pound 
. _» fame! oxygen/hour. The difference between theory and practice 
aoe has been a challenge to which the engineer until recently has 


ot been too responsive. Development work undertaken dur- 
d g the war advanced this art, and several very important 
dustrial applications for tonnage oxygen are now in im- 





“1 —that : Be 
wal al mediate prospect. These will involve the construction of very 
us. and ee separating plants. Single plants in some of these new 
as nea AePPlications will equal in producing capacity the total of the 
ives and AE’™at production of oxygen in this country. These applica- 
is of the MOUS are among the most exciting new developments in in- 
ncept of lustry with both evolutionary and revolutionary portent. 
sdhnarieg At the same time there is a steady growth in the general 
nenerel dustrial uses of oxygen. 
Uses of the Separated Stable Isotopes of 
days 0! Oxygen 
oot Hugh S. Taylor 
ha f Dean, Graduate School, Princeton University 
revolu- Oxygen exists in three stable isotopic forms of masses 16, 
rave the 17, and 18 with natural abundance of 99.76, 0.04, and 0.20 
per cent, respectively. Only the isotope of heaviest mass (18) 
e choict fNE'S thus far significant for isotopic studies. Oxygen is one of the 





most important and frequent elements in inorganic, organic, 
and biological compounds. The heavy isotope can be used to 
test the stability of oxygen bonding with other elements in 
inorganic compounds containing such oxyacids as carbonate, 
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sulfate, sulfite, phosphate, phosphite, etc. Heavy oxygen can 
be used as an important tool to study the activity of catalysts 
in oxidation processes. In organic chemistry the heavy oxygen 
isotope can be used to test the relative strengths of the two 
bonds which oxygen makes with any two other atoms or 
groups, as generalized by the formula R—O—R’. In this way, 
old controversies concerning the mechanism of formation and 
hydrolysis of esters have been solved. As an important con- 
stitutent of sugars, carbohydrates, amino acids, and proteins, 
oxygen, in its heavy species, can be used to test hypotheses 
of biological importance. An illustration of this use is the in- 
vestigation of photosynthesis by plant life, from which it is 
concluded that the oxygen in the carbon dioxide is built 
up into the plant structure, whereas the oxygen in the water 
consumed is given off by the plant as elementary oxygen. 
In the whole field of growth generally, the use of heavy oxygen 
will play an increasingly larger role. 

Hitherto, the amounts of heavy oxygen available have been 
pitifully small and the difficulties of research correspondingly 
magnified. The techniques of isotope separation developed 
by the Manhattan District permit the separation of heavy 
oxygen with ease, efficiency, and in large amounts whenever 
a decision to proceed is made and the expense involved is 
underwritten. Since radioactive isotopes of oxygen are not 
available, the problem of large-scale separation of the stable 
isotopes of oxygen is of major importance for the further 
rapid progress of tracer work with oxygen in biological sys- 
tems, and should be special objects of concern to those in- 
terested in the problem of growth. 


The Kline of Sarapis 
Herbert C. Youtie 
University of Michigan 


Our information concerning the &line or cult banquet of 
Sarapis is meager. The documentary material, consisting of 
papyri and inscriptions, is limited in scope, and the literary 
allusions are vague. The invitations to private &linai at 
Oxyrhynchus are noncommittal; the expansive eulogy of 
Aristides consists almost entirely of enthusiastic acclaim of the 
god’s fellowship. A hitherto unedited papyrus of the early 
3rd Century A.D. from Karanis, now in the Michigan collec- 
tion, makes a substantial contribution to our knowledge of the 
institution. It is a letter written by a young man away from 
home, probably living at the Serapeum in Memphis, to his 
father, who resided in Karanis. The writer informs his father 
and mother that the kiine of Sarapis, sponsored seemingly by 
the priesthood of the temple, is open to him at the cost of 22 
drachmae for his place at the banquet and 24 drachmae fo 
participation in the mysteries. The association of mysteries 
with the banquet rests on an interpretation of an uncommon 
adjective derived from a common Greek noun, taken together 
with Aristides’ brief references and the logical implications of 
Sarapis’ commanding position in the religious world at this 
time. The banquet is stated to be two months off, and the 
writer obviously intends to remain at the temple until that 
time. In order to avoid payment of the fees he will perform 
certain services. This situation raises a number of questions, 
for which an answer is sought, regarding his status at the 
temple and a possible connection of the kline with the katoche 
of Sarapis, an institution well known to us at the Serapeum of 
Memphis in the Ptolemaic era. 
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NEWS 
and Notes 


During the dry seasons of 1946 and 
1947 Alexander Wetmore, secretary of 
the Smithsonian Institution, has made 
brief expeditions into eastern Darién 
to study the bird life of that area. The 
region lies on the Pacific side of the 
Republic of Panama, near the frontier 
of Colombia. It is thus on the 
threshold of the Chocé region of north- 
western Colombia. The distance in- 
volved and the prevalence of malaria 
have until recently made this region 
relatively inaccessible. 

In 1946, with Watson M. Perrygo, 
of the National Museum, as assistant, 
Dr. Wetmore concentrated on the 
coast at the mouth of the Rio Jaqué, 
making collections, principally of 
birds, and simultaneously carrying on 
studies of the migration of North 
American birds to South America in 
our winter season. Here also he estab- 
lished friendly relations with the 
Chocé Indians, who came down river 
from the interior. This year, on invita- 
tion from these Indians, Dr. Wetmore 
and Mr. Perrygo returned to Jaqué, 
traveling into the mountains in dugout 
canoes poled by the natives through 
the rapids to the head of navigation. 
Hunting trails were cut in the forests 
surrounding the camp, and other areas 
were reached by Indian trails. The 
collections of birds made on this expe- 
dition, now in the National Museum, 
fill in gaps in distribution and add to 
knowledge of the life of the region. 


About People 


Six leading U. S. scientists are now 
in Japan on a 30-day visit made at the 
request of the War Department and 
sponsored by the National Academy of 
Sciences. This group, which will assist in 
evaluating plans submitted by Japanese 
scientific organizations for the democ- 
ratization of scientific research in that 
country, includes Royal W. Sorensen, 
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head, Electrical Engineering Departrtiétit, 
California Institute of Technology; 
William V. Houston, president of Rice 
Institute; Roger Adams, head, Depart- 
ment of Chemistry, University of 
Illinois; William J. Robbins, director, 
New York Botanical Garden; William 
D. Coolidge, director emeritus of re- 
search, General Electric Company; and 
Merrill K. Bennett, executive director, 
Food Research Institute, Stanford Uni- 
versity. 


Harley P. Brown, Department of 
Zoology, University of Idaho, has been 
appointed to the staff of the Department 
of Biology, Queens College, Flushing, 
New York. 


Waldo Shumway, since 1922 a 
member of the staff in zoology, University 
of Illinois, will become dean at Stevens 
Institute of Technology, Hoboken, New 
Jersey, on September 1. 


Otto Degener, author of Flora 
Hawatiensis, addressed the Hawaiian 
Botanical Society May 5 on “Plant 
Hunting in Fiji.” As guest botanist on 
Mrs. Anne Archbold’s second expedition 
in her 100-foot junk-yacht, Cheng Ho, he 
discovered the flowers of the new plant 
family Degeneriaceae on the island of 
Viti Levu. The Cheng Ho, sold to the 
Navy in 1941, has been repurchased by 
Dr. Degener in Honolulu for use in 
further explorations in the South Seas. 
Scientists interested in joining such 
trips are requested to communicate with 
Cdr. J. P. Norfleet, Cape May, New 
Jersey. 


I. Forest Huddleson, research 
scientist at Michigan State College, in a 
paper presented before the recent Inter- 
national Congress for Microbiology in 
Copenhagen, told of a new treatment for 
undulant (Malta) fever which involves 
a new application of the sulfa drugs. 
Whole blood is injected into the patient’s 
system, sulfadiazine then being admin- 
istered in small amounts for one week. It 
is Dr. Huddleson’s hope that he may be 
able to perfect a compound that will 
make it possible to inject both drug and 
antibodies simultaneously into the blood- 
stream without the necessity of relying 
on a blood bank. The new treatment, 
which may also prove successful in other 
infectious diseases, is based on _ his 
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The Centennial of the Shefy 
Scientific School, Yale University, 
be celebrated on October 15-17, (p ; 
first two days of the ceremonies a series 
four Silliman Lectures will be given; 
Ernest O. Lawrence, professor of phys 
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University of California; Linus qe” is 
Pauling, professor of chemistry, Califonjimm ‘, 
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Institute of Technology; Wendel! 





Stanley, of the Rockefeller Instiyjmmimes®4' 
Princeton, New Jersey; and George \jme’""“ 
Beadle, professor of biology, Califonigumm’*"" 

pntion 





Institute of Technology. On October 


there will be a University Convocati uis 1 
at which President Seymour will con 
honorary degrees upon candidates jm 

sented by Edmund W. Sinnott, direc phe 
of the School, who will be public orate rence 
The address on this occasion will be giv Sey, 
by Dean Emeritus Charles H. Ware joo) 
Throughout the celebration those pres... o 
may view a series of exhibits, locate! Mo, js 
the Sterling Memorial Library ed, a 
depicting the history of the School andq@™.;i) 
science at the University. The Centeniii:...o4 
is coincident with a fundamental MBB cjg 
organization of the Sheffield Scienti,.. th, 
School. The undergraduate bodies a.m: 
faculties formerly divided between 4 s, 
sciences and the humanities have i, :ing 
consolidated, and the School has .iojo 
become the Division of Science 0! UB oon gy 
University, responsible for grad ationg 
instruction and general promotion b biom 
science. ve bic 
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Meetings 






The Fourth International Cané 
Research Congress will be held in’ 
Louis, Missouri, September 2-7, under! 
sponsorship of the American Associatl 
for Cancer Research and the Union | 
ternationale Contre le Cancer. Attemps 
are being made to cover the most imp! 
tant aspects of cancer research both 
clinics and laboratories. Papers wil! ! 
read and discussed, exhibits will be sho" 
and moving pictures will be present 
Headquarters will be at the Hotel Jel 
son, 415 North 12th Street. All the 
interested will be cordially welco™ 
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£ doe MEcial invitations are unnecessary. A University; J. W. Tukey, Princeton Uni- been a member of the staff in biological 

It incre stration fee of $10.00 will be charged versity; John von Neumann, Princeton chemistry since 1924. 

| the seni help defray the expenses of the meeting. University; and E. B. Wilson, Harvard 

1! bacteli ¢ U.S. Department of State has trans- University. The Organizing Committee is 
tted formal invitations to all Govern- indebted to one of the Foundations for 
nts with which the United States has financial support. 


Clarence M. Weed, 82, retired presi- 
dent of Lowell State Teachers College, 
Lowell, Massachusetts, and well-known 
entomologist, died July 18 at his summer 


ities Jomatic relations, asking them to send The following sessions are planned: . : ee 
‘cial delegates to the Congress. In September 5 (A.M.), Progress in Quanti- home in Plymouth, New Hampshire. 
Shefiagammdition to these official delegates, many tative Genetics—Leading paper: “fA Francis J. Seery, 73, professor emeri- 


nding cancer investigators will come Quantitative Theory of Genetic Recom- 
»m abroad and represent their govern- bination,” R. A. Fisher, University of 
nts informally. As of July 22, repre- Cambridge; (P.M.), Recent Biometric 


rsity, 
17. On 


tus of hydraulic engineering, Cornell Uni- 
versity, died on July 27 in Dover, Dela- 





‘oa niatives of 29 nations had decided to Developments in Certain European In- ee os a ie aaa: 

of physfmmtcnd. A pi eon - —s tie aa reroll, a 

: 000 is expected, chiefly from the Unite elegates; September .M.), Interna- 

ee ; ates. Information can be obtained tional Cooperation in Biometrics; (P.M.), Ply: Sen 

endel| yon The Fourth International Cancer Quantitative Growth—Leading paper: tabipemeatings , santiagy aoa a vie al 

Instind esearch Congress, 3427 Washington ‘The Basic Laws of Growth,” G. Teissier, titled “Science “ah rec I mage 
: Y ‘ ae ea . gricuiture. 

eorge Ievenue> St. Louis 3. To make hotel Tes- Centre National de la Recherche Scienti- ‘The teckiit- atbeiets ta chew her 10- 

Califor ations, apply to the St. Louis Con- fique, Paris. The sessions are open to all canieht ste iim Tebhoe tn endl atthe © 

ctober gention Bureau, 911 Locust Street, St. who may be interested. 3 chan 


phases of the Station’s work: insect con- 
trol, disease control, plant breeding, soil 
science, forestry, tobacco research, analyt- 
ical chemistry, and biochemistry. The 
report is available free of charge to any 
resident of Connecticut upon request to 
the Connecticut Agricultural Experiment 
Station, New Haven. 


uis 1. Living accommodations for many of 
those attending the conference have been 
made available by the Marine Biological 
Laboratory, and information on other 
accommodations in and near Woods Hole 
is being compiled. Since the summer 
schedule will no longer be effective, the 
New Haven train 24, leaving Grand Cen- 
tral- Terminal at 4:00 P.M. (D.S.T.) on 


Nvocatig 
vill conj 
lates pp 
, direc The International Statistical Con- 
lic orate rences, to be held in Washington, D. 
I be gi September 6-18, will bring a number 
» Ware foreign biometricians to this country. 
S€ Presa one of the sessions in Washington, how- 


located MB or ic enect : : ; cd- 
ae Fe": is specifically biological. To fill this Thursday, September 4, will be met at The Conference on Premedical Ed 
ary Weed, a small committee was named last , ucation sponsored by Alpha Epsilon 
oo! an Mri] by D. B. DeLury, chairman of the Providence by chartesed hunns. These wif Delta, national honorary premedical fra- 
entesd wife > sod 4 gat leave the Station in Providence at 8:00 a ees MBE? 
ANE ionetrics Section, American Statistical ,, ‘ ' : ternity, at the University of Louisville, 
ntal ee . ; rea P. M. (D.S.T.) directly for Woods Hole. ” 
ental Sssociation. Following a preliminary sur- mec dati aietinn teaatie: Winey Site February 21-22, was attended by repre- 
Scientiey, the committee decided in favor of an 8 sentatives of 9 medical schools and about 


to New York and Boston is available on 
Sunday morning and late afternoon, Sep- 
tember 7. Those interested in attending 
the conference may apply for information 
on living accommodations and for space 
on the chartered bus to C. I. Bliss, Box 
1106, New Haven 4, Connecticut. 


vies WM formal conference to be held on Friday 
ween “fad Saturday, September 5-6, at the 
ave "Marine Biological Laboratory, Woods 
has Jole, Massachusetts. Invitations have 
°€ Ol Wien sent to the delegates to the Inter- 
grad ational Statistical Conferences interested sessions dealt with (1) problems in the 
‘otion Ga biometry and to other foreign quantita- natural sciences and (2) problems in the 
ve biologists. social sciences and humanities in relation- 
| It was clear that this First Interna- ship to premedical and medical education. 
onal Biometric Conference should be Recent Deaths John L. Cavghey, Jr., assistant dean, 
ponsored by an Organizing Committee School of Medicine, Western Reserve 
hich would be broadly representative of Homer H. Plagge, 53, research pro- University, keynoted the first session: 
Cancdmme sciences contributing to quantitative fessor of pomology, Iowa State College Paul F. Bloomhardt, professor of biog- 
id in SPOlogy. Because biometry applies to the Agricultural Experiment Station, died raphy, Wittenberg College, the second; 
inder tigme!ds of severai of its Divisions, the Na- June 5 of a heart attack while attending and the dinner meeting was addressed by 
sociatiqgmenal Research Council has named two a conference on the campus. Father Hunter Guthrie, dean, Graduate 
‘nion lammePresentatives on the Committee. The School, Georgetown University, on “The 
Attemif°™mittee includes: A. F. Blakeslee, H. W. Richey, 57, professor of horti- Need for Liberal Arts in a Premedical 
st impojme ith College; C. I. Bliss, Connecticut culture, Iowa State College, died June 16 Education.” 
both i™™mreicultural Experiment Station; W. G. after a year’s illness. Prof. Richey had From the discussions it was evident 
will ochran, North Carolina State College; been on the Iowa staff for 27 years. that there was much interest and concern 
e shovifumge J. deBeer, Wellcome Research Labora- regarding the methods, content, and 
resentments; H. K. Hartline, University of Arthur Gideon Cole, 48, assistant direction of current premedical and medi- 
e| Jefqmmtnsylvania; H. W. Norton, U. S, professor of biological chemistry, Uni- cal education. There was almost unan- 
11 thom Cather Bureau; N. Rashevsky, Univer- versity of Illinois, College of Medicine, imous agreement that heretofore there has 
velcoifm: y of Chicago; E. W. Sinnott, Yale died in Chicago on July 14. Dr. Cole had been a tendency to overemphasize the 


70 undergraduate colleges and universities 
situated in Ohio, Indiana, Michigan, IIli- 
nois, and Kentucky, according to the re- 
port of Hugh E. Setterfield, national presi- 
dent of the fraternity. The two main 
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science content of premedical education, 
with consequent neglect of the social 
sciences and humanities. It was felt that 
the medical profession should become 
more aware of, and responsible for, 
present social ills. Those in attendance 
agreed that students preparing for the 
study of medicine should be thoroughly 
grounded in the fundamentals of physics, 
chemistry, and biology required for ad- 
mission to medical school, but no more; 
and that such students should take more 
courses in the social sciences and humani- 
ties. The Conference recommended that 
students take the full four-year liberal 
arts course leading to a Bachelor’s degree, 
about 50 semester hours being devoted to 
the natural sciences, and the remaining 
70-80 hours to the social sciences and 
humanities. According to Dr. Setterfield’s 
report, many felt that foreign language 
requirements for admission to medicine 
should be dropped, although languages 
should be retained in the college degree 
programs. 

A complete report, including the papers 
and discussion, appears in the May issue 
of The Scalpel, obtainable at Alpha Ep- 
silon Delta, 3853 Lakewood, Detroit 15, 
Michigan. 


A proposal to set up an Interna- 
tional Mathematics Union was well 
supported by a meeting of mathemati- 
cians from Europe and America at 
UNESCO house, Paris, June 24, under 
the auspices of the Mathematical Society 
of France. The next step in the creation 
of the Union will be taken in October, 
when the Mathematical Society of France 
will call a meeting of representatives of 
various national mathematical bodies 
which will be empowered to set up the 
international organization, should they 
desire to do so. 


Two new international scientific 
journals have recently been announced 
by the Elsevier Publishing Company, 
New York City. Analytica Chimica Acta, 
a monthly publication devoted to all 
branches of analytical chemistry, is under 
the editorship of Paul E. Wenger, 8 rue 
St. Victor, Geneva, Switzerland. The an- 
nual subscription is $9.50 (postage free). 
The other journal, Biochimica et Bio- 
physica Acta, to be published 6-8 times 
annually by Elsevier and Interscience 
Publishers jointly, is under the super- 
vision of an Editorial Board consisting of 
W. T. Astbury (Leeds), A. Braunstein 
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(Moscow), C. F. Cori (St. Louis, Mis- 
souri), Cl. Fromageot (Lyons), K. Linder- 
strgm-Lang (Copenhagen), H. G. K. 
Westenbrink (Utrecht), and R. W. G. 
Wyckoff (Bethesda, Maryland). The sub- 
scription price is $9.00 (postage free). 
Manuscripts submitted to both journals 
should be in English, French, or German. 
Brief summaries of the articles will appear 
in each of these languages. Subscriptions 
from the Western Hemisphere should be 
sent to the Elsevier Book Company, 215 
Fourth Avenue, New York City 3; from 
all other countries to the Elsevier Pub- 
lishing Company, 118 b, Spuistraat, Am- 
sterdam C. 


The German Hydrographic Insti- 
tute, now functioning in Hamburg, is to 
have a new medium of publication for 
articles emanating from the Institute, ac- 
cording to a letter from J. N. Carruthers, 
Manor Fields, Putney, London. The new 
German Hydrographic Journal, which will 
cover material in the fields of coastal and 
open-sea surveying, nautical science, navi- 
gation, chronometry, terrestrial magnet- 
ism, ship’s magnetism, nautical technics, 
tides, and physical and chemical] oceanog 
raphy, will, as far as the foregoing sub- 
jects are concerned, take the place of the 
former Annalen der Hydrographie und 
maritimen Meteorologie, published by the 
German Admiralty from 1873 to 1891 
and thereafter by the Deutsche Seewarte 
up to 1944. As far as possible, each issue 
will contain articles on a variety of the 
above-named subjects as well as including 
notices on hydrographic institutions and 
related matters. Notices and reviews of 
publications of interest to the Institute 
will also appear, together with a current 
bibliography relating to the special fields 
of research enumerated. An ultimate aim 
is the gradual listing of all German and 
other relevant publications which have 
appeared since the autumn of 1939. The 
journal will appear under the supervision 
of G. Boehnecke, German director of the 
Institute, and will be edited by Arnold 
Schumacher. 


New England sunspot observers and 
amateur astronomers met July 12 at 
the Milton Academy Observatory for a 
morning discussion period headed by 
A. E. Navez, director, Milton Observa- 
tory. The afternoon session, held at the 
Blue Hill Observatory, was in charge of 
Charles Brooks, director, who demon- 
strated some of the Harvard University 


meteorological equipment there, 7 
work of this group is conducted ( 
special Solar Division of the Amerjq 

Association of Variable Star Obsery, 
Observations from periodic obsery 






















collated at Harvard University, form 4, 7 
basis for calculations of long-range 1, 
netic disturbances vitally affecting wor 
wide communications systems. 
The ar! 
The Virginia Junior Academy gimp) 4, | 
Science and the 185 Science Clubs Ming CO 
Virginia high schools have recently Difficul 
ceived a contribution of $1,000 from iilimins fron 
Newport News Shipbuilding and ) racts | 
Dock Company for the encouragement jim the st! 
scientific studies by talented second; nces 0 
school students. Previously another $1,\jjmmres an’ 
had been contributed by an_ industyjlMargolias 
concern to defray the expenses of thie steriliz 
Second Virginia Science Talent SearjfiMethod, | 


just terminated (Science, July 11, p. 4Rnzene, 
All of the work connected with thefil. It w: 
youth projects of the Virginia Academjimed a 
of Science is carried out by volunteiiMond., | 
senior scientists. The funds contributelfiiiibysiol., 


are used solely for awards to boys an 9 
girls who show marked aptitudes {iBiociem 
scientific ca.zers. This is one of the bef nuclec 
examples in the country of workin Margo 
partnerships on a state level betweegience tc 
business and education. ite of 

West Virginia University Agricul ae 


tural Experiment Station recently w 
nounced in our columns the publication 
of a technical reference book by Burch iL 
Schneider, the title of which should hav 
been Feeds of the world, their digestibilil 
and composition, not Weeds of the worl 
etc. 
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American Pharmaceutical Associa 
tion, August 24, Milwaukee, Wisconsit: 


American Society of Mammal 
gists, August 24-27, Higgins Lake, Mict 
igan. | 

American Institute of Electric 


Engineers, Pacific General Meetitf 
August 26-29, San Diego, California. 
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American Psychological Associ bing 
tion, September 9-13, Detroit, Michio im, nu 
ates t! 
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American Association for the 
Advancement of Science, 114t! 
Meeting, December 26-31, Chi- 
cago, Illinois. 
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he article by E. Margoliash (Science, 


lemy gimpri) 4, PP- 369-370) suggests the fol- 












Clubs sling comment: 

ently pmmeDifiiculties of obtaining sterile prepara- 
from tililins from nonsterile treated raw tissue 
nd PD racts have been the main hindrance 





the study of the effect of these sub- 
nees on wound healing in tissue cul- 
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er$1(iMmmires and in medicine. In his paper 
ndustrilfifargoliash recommends a “new method” 
s of sterilization of the dry proteins. This 
- Scarciimmethod, involving the use of acetone or 
, p. MiMnzene, was originally designed long 





». It was described by both the under- 
med and T. Astrup (Acta Physiol. 
und., 1941, 3, 54; Pfliig. Arch. ges. 
ysiol., 1943, 247, 34) and later adopted 
J. Davidson and C. Waymouth 
iochem. J., 1945, 39, 188) in their work 
nucleoproteins and cell multiplication. 
Margoliash has failed to give due ref- 
ence to the author of the method, in 
ite of the fact that the particular 
ticles cited were sent to him long ago. 
teerT FiscHerR, Biological Institute, 
prishere Foundation, Copenhagen, Den- 
rR.) 
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The results of creatinine, hippurate, 
hd inulin clearance estimations in 
ts have been reported recently by M. 
iecdman (Amer. J. Pirystol., 1947, 148, 
s), who concluded that these clearances 
ary directly with the urine flow.” This 
clusion differs from that of Dicker and 
tller (J. Physiol., 1945, 103, 449) in that 
)such correlation was observed in their 
iments comprising 134 estimations 
inulin clearances in rats. It would 
erefore seem of interest to comment on 
iedman’s technique and his results. 

At variance with the technique of 
icker and Heller, Friedman anaesthe- 
ved his rats immediately before the be- 
nning of the urine-collecting period. 
€ anaesthetic is not specified, but he 
ites that “the clearances were not in- 
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the im tnced by the very brief duration of 
14th haesthesia.” No experimental evidence 
chi: IP ‘his claim is given. However, judging 


bm the disturbance of the water metab- 
sm in rats anaesthetized with chloro- 
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form or ether (H. Heller and F. H. Smirk. 
J. Physiol., 1932, '76, 292), and consider- 
ing the results of clearance experiments 
on anaesthetized dogs (A. C. Corcoran 
and I, H. Page. Amer. J. Physiol., 1943, 
140, 234; F. N. Craig, F. E. Visscher, and 
C. R. Houck. Amer. J. Physiol., 1945, 
143, 108), it would seem hazardous to 
dismiss so lightly the possible effects of 
anaesthesia. But, even assuming that 
light anaesthesia did not interfere with 
the results of Friedman’s clearance esti- 
mations on rats, it should be pointed out 
that his anima's were disturbed further 
(a) by withdrawal of up to 1.75 cc. of 
blood from the tail immediately before 
the beginning of the urine-collecting 
period, (b) by a tourniquet placed on the 
stump of the tail and kept in position in 
the unanaesthetized animal, and (c) by 
handling (administration of water and 
injections) during the urine-collecting 
period. The adverse effects of these pro- 
cedures on kidney function can be demon- 
strated from the author’s own figures; 
Normal rats (given 5 cc. water/100 grams 
body weight) excrete about 3 cc./100 
grams in two hours. In the case of Fried- 
man’s animals, 26 out of 101 excreted less 
than 1 cc./100 grams in two hours, and 
31 less than 2 cc. in two hours, indicating 
that many of his rats suffered from a 
marked inhibition of diuresis. It was 
probably because of this poor urinary 
output in a majority of his animals that 
Friedman decided to extend his urine- 
collecting periods to two hours. A period 
of this length involves unnecessarily large 
changes of the plasma concentration of 
the test substance. Much shorter periods 
are therefore commonly used. Estima- 
tions of the plasma concentration of the 
test substance at the beginning and end of 
a two-hour period are unlikely to com- 
pensate for this disadvantage, especially 
when, as in Friedman’s case, creatinine 
was given a second and third time after 
the initial blood sample was taken. 
Taking the results of Friedman’s ex- 
periments as a whole, it would seem that 
at very low ranges of urine flow, i.e. in ani- 
mals suffering from inhibition of diuresis 
due probably to pain, anaesthesia, etc., 


variations of clearance with urine flow 
may occur. [The effects of increased secre- 
tion of the posterior pituitary hormones 
(S. E. Dicker and H. Heller. J. Physiol., 
1946, 104, 353) and of adrenaline should 
be considered in this connection.}] How- 
ever, at higher rates of urine flow (1-2 cc. 
100 grams/hour) not only are Friedman’s 
figures for inulin clearances similar to ours 
but it can also be shown that they bear 
no clear relation to the rate of diuresis. 
A statistical comparison between his 
figures at urine flows of 1-1.5 cc./100 
grams/hour and those at 1.5-2.0 cc./100 
grams/hour shows no significant dif- 
ference (Fisher’s t = 1.399, P > 0.1). It 
seems probable, therefore, that the rela- 
tion between inulin clearance (= glomer- 
ular filtration rate) and rate of urine flow 
in the rat is similar to that in the dog, in 
which very low rates of flow are also ac- 
companied by iow inulin clearances but 
the rate of glomerular filtration is re- 
garded as “essentially constant and un- 
related to the rate of urine flow in the 
ordinary experimental range of the latter” 
(J. A. Shannon. Amer. J. Physiol., 1936, 
117, 206; H. W. Smith. The physiology of 
the kidney. London: Oxford Univ. Press. 
P. 64). (S. E. Dicker and H. Herter, De- 
partment of Pharmacology, University of 
Bristol.) 


In presenting the case for a Na- 
tional Institute of Biology (Science, 
May 30, p. 559) Robert F. Griggs 
tabulates and classifies in great detail 
the array of divers organizations that 
make up the biology fraternity—from the 
Society of Agronomy to the Society of 
Zoologists. Yet nowhere in Dr. Griggs’s 
paper is as much as a passing mention 
made of the teachers of biology in our 
secondary schools, a group organized 
locally, regionally, and nationally. These 
men and women are devoting their lives 
to the dissemination of biological knowl- 
edge and to the development of an 
appreciation of the role that biological 
knowledge can play in the lives of in- 
dividuals and in society 

Among his concluding remarks Dr. 
Griggs states: “All biology must organize 
to lead the public in its thinking on 
biological matters.’’ One wonders how far 
the public is going to be led if we leave 
out of consideration entirely our first 
line of contact with the public at its 
most formative stage. (ZACHARIAH Svu- 
BARSKY, Deparimeni of Biology, The 
Bronx High School of Science.) 
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Effect of Certain Substances on the 
Prevention of Diabetogenic 
Action of Alloxan 


SACHCHIDANANDA BANERJEE! 


Department of Mitra Research in Diabetes, 
School of Tropical Medicine, Calcutta, India 


Archibald (J) described a method of estimation of alloxan 
by its reaction with o-phenylene diamine. Weinglass, Frame, 
and Williams (6) showed that when 3,4-diaminotoluene, 
o-phenylene diamine, and sodium bisulfite were injected 
intravenously in rabbits followed by the injection of alloxan, 
the hypoglycemic and diabetogenic actions of alloxan were 
prevented. While developing a sensitive test for the deter- 
rmination of a minute amount of alloxan it was shown (2) that 
alloxan reacted with 1,2-dimethy!-4-amino-5(d-1’-ribityl- 
amino)-benzene, forming riboflavin. It was of interest to 
attempt to discover whether the same reaction, whereby the 
diabetogenic action of alloxan would be prevented, would 
take place in vivo in rabbits and rats. Action of nicotinic acid 
on the production of alloxan diabetes was also studied acci- 
dentally, and it was observed that it did prevent the dia- 
betogenic action of alloxan in rabbits and rats. In order to 
explain the mechanism of action of nicotinic acid it was of 
interest to study the action of calcium pantothenate, glycine, 
benzoic acid, p-aminobenzoic acid, ascorbic acid, pyridoxine- 
hydrochloride, pyridine-dicarboxylic acid, and 2-phenyl 
quinoline-4-carboxylic acid in inhibiting the action of alloxan. 

1 ,2-dimethyl-4-amino-5 (d-1'-ribilylamino)-benzene. On the 
first day, a 10 per cent solution of this substance in a 200-mg./ 
kg. dose was injected into the marginal ear vein of each of 
6 rabbits which were fasted overnight and kept in separate 
metabolism cages for the collection of urine under toluene. 
The injection was immediately followed by one consisting of a 
10 per cent solution of alloxan (100 mg./kg.), and the ear, along 
the course of the vein, was then stained yellow. Since none of 
the animals excreted sugar, these injections were repeated in 
the same doses on the next day, and blood was taken at 
intervals of 1 hour for 5 hours in 3 of the rabbits. Fasting 
blood was again taken from all 6 rabbits on the third morning. 
Blood sugar was determined by the method of Hagedorn and 
Jensen (4). Blood sugar changes in 3 of the rabbits are given 
in Table 1. All 6 showed normal blood sugar on the third day. 
Six control rabbits, receiving alloxan (100 mg./kg.) for only a 
day, did develop diabetes and excreted sugar in the urine. A 
dose of 400 mg./kg. of 1,2-dimethyl-4-amino-5(d-1’-ribityl- 
amino)-benzene was found to be toxic in rabbits. 

Intraperitoneal injections of 1 ,2-dimethyl-4-amino-5(d-1’- 


: The author expresses his gratitude to F. M. Fruter, of Hoffmann-La 
Roche, Inc., for the supply of alloxan, 1, 2-dimethyl-4-amino-5(d-1’-ribityl- 
amino)-benzene, nicotinic acid, calcium pantothenate, and pyridoxine 
hydrochloride; to R. T. Major, of Merck & Co., Inc., for p-aminobenzoic 
acid; and to N. C, Guha, of East India Pharmaceutical Works, Calcutta, 
for pyridine-dicarboxylic acid and 2-phenylquinoline-4-carboxylic acid. 
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ribitylamino)-benzene (400 mg./kg.) and alloxan (200 mg. 
were made, one after another, in 6 rats averaging 100 grany, 
weight. No hyperglycemia or glycosuria was observed. Wh. 
injected with alloxan only, all developed diabetes. 
Nicotinic acid. Nicotinic acid and alloxan in doses of \ 
grams/kg. were injected intravenously, one after anotly 
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in 5 rabbits. None of the rabbits excreted sugar in urine 
the second day. After repeating the injections as befor, 
samples of blood were taken at intervals of 1 hour, as mer 
tioned previously. Blood sugar values are shown in Table! 
When both nicotinic acid and alioxan were injected in a dot 
of 200 mg./kg. in 3 rabbits, 2 of the animals developed hyp 
glycemic convulsions and died, while the third develope 
neither hypoglycemia nor diabetes. 

In experiments with 6 rats with an average weight of !00 
grams, intraperitoneal injections of nicotinic acid and alloxm 
(100 grams/kg.) for 3 consecutive days produced neithit 
hyperglycemia nor glycosuria. All the rats, however, develop! 
diabetes when injected with alloxan only on the fourth day 

Pantothenic acid. Calcium pantothenate (400 mg./kg.) an 
alloxan (200 mg./kg.) were injected intravenously in 2 rabbit 
for 1 day only, and blood samples were taken as befor 


- Results are given in Table 1. 


As the injections of calcium pantothenate together wit) 
alloxan showed constant hyperglycemia in 1 rabbit, the effect 
of intravenous injections of 100 mg. of calcium pantothenalt 
alone on the blood sugar of normal and alloxan diabeti 
rabbits were studied. Results are given in Table 2. 

Glycine. Glycine (60 mg./kg.) and alloxan (100 mg./ké: 
were injected as before for 1 day only in 4 rabbits. No hype 
glycemia was observed, but all the animals excreted sug! 
in urine and showed hyperglycemia on the succeeding 42)* 

Benzoic acid, p-aminobenzoic acid, and ascorbic acid. Ber 
zoic acid and p-aminobenzoic acid were dissolved in wat! 
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, the addition of normal sodium hydroxide, and a watery 
Bytion of ascorbic acid was brought to pH 3.5 with sodium 
jroxide. Separate injections of these substances, in doses 
100 mg./kg., followed by injection of alloxan (100 mg./kg.), 
re made in 3 groups of rabbits, each containing 2 rabbits, 
before. Since none excreted sugar on the following day, 
injections were repeated. Animals showed persistent 
rglycemia and glycosuria from the third day. 
Pyridoxine hydrochloride. Pyridoxine hydrochloride (150 
y./kg.) and alloxan (100 mg./kg.) were injected in 3 rabbits 
d the injections repeated on the second day. All the animals 
veloped glycosuria and hyperglycemia. 
Pyridine-dicarboxylic acid ‘and 2-phenylquinoline-4-car- 
vic acid. These substances, i doses of 125 and 200 mg./ 


TABLE 2 


and hence its diahetogenic action could not be prevented. 
Calcium pantothenate could not prevent the diabetogenic 
action of alloxan, but in 1 rabbit there was persistent hyper- 
glycemia just after the injections of calcium pantothenate 
and alloxan. The effect of intravenous injection of calcium 
pantothenate alone on the blood sugar of normal and diabetic 
rabbits showed that calcium pantothenate raised the blood 
sugar slightly in normal rabbits and considerably in alloxan- 
diabetic rabbits. The claim of Vecchio (5) that pantothenic 
acid considerably reduces the blood sugar level in children 
couid not be confirmed in our experiments with rabbits. 
Glycine, benzoic acid, p-aminobenzoic acid, and ascorbic 
acid also could not prevent the development of al'oxan 
diabetes. These observations indicate that the carboxyl 


TABLE 3 





‘cht |Fasti : Blood sugar after intravenous 
nie t chee | injection of calcium pantothenate 


rabbit | sugar (mg. %) 
(grams) |(mg. % 


Rabbits 





23 hr. | 3 hr. 





1,360 101 121 124 
1,380 89 151 122 
1,710 101 | 100 86 
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y,, respectively, were separately injected in 2 groups of 

bhits, each containing 3 animals. The injections were 
nmediately followed by the injection of alloxan (100 mg./ 

y). Since the urines of all the animals were sugar free on the 

ext day, the injections in the same doses were repeated. 
ine developed either hyperglycemia or giycosuria. 

The results are summarized in Table 3. 

Although 1, 2-dimethyl-4-amino-5(d-1’-ribitylamino)-ben- 
ene prevented the diabetogenic action of atloxan in rabbits and 
ats, it could not prevent the initial hyperglycemia generally 
bserved after intravenous injection of alloxan in rabbits. 

view of the yellow coloration of the veins through which 
he substances were injected, it might be suggested that the 
ume condensation as studied im vilro (2) also took place 

vivo and alloxan thereby removed from the field of its 
ction. As the condensation of 1,2-dimethyl-4-amino-5(d-1’- 
ibitylamino)-benzene and alloxan might yield riboflavin 
i vivo, like the condensation studied im vitro, the reverse 

action might also be possible in the system. Riboflavin 

der some circumstances may break up and liberate alloxan 

the system, which may play some role in the etiology of 
diabetes mellitus. 

Nicotinic acid in most of the rabbits studied could not 
prevent the initial hyperglycemia which might be due to the 
secretion of adrenalin as a consequence of the injections. 
None of the rabbits, however, developed hypoglycemia or 
persistent hyperglycemia and glycosuria. Nicotinic acid also 
hibited the diabetogenic action of alloxan in rats. When 
ticotinic acid and alloxan were injected in 200-mg./kg. doses, 
the hypoglycemic and diabetogenic actions of alloxan were 
dot prevented in 2 of the rabbits studied. The doses of the 
substances were roughly equimolecular, and it might be 
dossible that in the system, when the dose of alloxan was 


Miigh, all the alloxan could not combine with nicotinic acid, 
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1, 2-Dimethy!-4-amino-5(d-1’- | Rabbits 100 
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Rats 100 
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Rabbits 60 100 
4 1 day 1 day 


Glycine 


Rabbits 100 100 
2 2 days 2 days 


Benzoic acid 


Rabbits 100 100 
2 2 days 2 days 


p-Aminobenzoic acid 


Rabbits 100 100 
2 2 days 2 days 


Ascorbic acid 


Rabbits 150 100 
3 2 days 2 days 


Pyridoxine hydrochloride 


Rabbits 125 100 
3 2 days 2 days 


Pyridine-dicarboxylic acid 


2-Phenylquinoline-4-car- Rabbits 200 100 
boxylic acid 3 2 days 2 days 

















group of nicotinic acid is not responsible for the action. 
Pyridoxine hydrochloride also could not prevent the action 
of alloxan, which indicates that the pyridine ring is likewise 
not active. Pyridine-dicarboxylic acid and 2-phenylquino- 
line-4-carboxylic acid, which, like nicotinic acid, contain both 
the carboxyl group and the pyridine ring, could inhibit the 
diabetogenic action of alloxan. It seems, therefore, that the 
entire nicotinic acid molecule combines with alloxan and pre- 
vents its action. It has been suggested by Dunn, ef al. (3) 
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that possible defects in the metabolism of purines or of alloxan 
in man may play some role in the etiology ot diabetes. If the 
diet contains sufficient nicotinic acid, it might combine with 
alloxan so formed and thereby prevent its action. Nicotinic 
acid thus might play some part in the prevention of diabetes. 
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Transmission of the Bunchy Top Disease 
of Papaya (Carica papaya L.) by the Leaf 
Hopper Empoasca papayae Oman 


FRANCISCO SEfn, JR., and José ADSUAR 


Agricultural Experiment Station, 
University of Puerto Rico, Rio Piedras, P. R. 


In 1946 Adsuar (/) reported the successful transmission of 
papaya bunchy top by a leaf hopper of the genus Empoasca, 
presumably identical with the one previously used experi- 
mentally by Jensen (2) in 1938. In their experiments, Adsuar 
and Jensen used as vectors the leaf hoppers collected on dis- 
eased papaya plants in the field but did nct identify them 
specifically. Specimens collected on papaya in Puerto Rico 
were described by P. W. Oman (3) as Empoasca papayae, but 
as more than one species of Em poasca may occur on papaya, the 
specific identity of the vector used by Adsuar and Jensen can 
only be presumed. 

Specific identification of the females of the genus Empoasca 
being practically impossible, the senior author followed a 
simple method of elimination which permits the use of males 
only as vectors. Specimens of both sexes collected from dis- 
eased papaya trees were exposed to the vapors of ether to 
render them quiet long enough to permit the separation of the 
males from the females under the binocular. The desired 
number of males were released inside cellophane casings in- 
serted on the upper part of the stem and tender leaves of 
healthy papaya plants. 

The identification of the 169 male leaf hoppers recovered 
dead two or three days later, when the casings were removed, 
was confirmed by P. W. Oman, of the U. S. Department of 
Agriculture, as his Empoasca papayae. 

Out of 30 healthy papaya plants, on each of which from 5 
to 10 males were isolated, 9 plants developed the symptoms of 
bunchy top in about a month and a half. Thirty similar check 
plants, kept with the others in a greenhouse from which leaf 
hoppers were excluded, remained healthy. This experiment con- 
clusively demonstrates that Empoasca papayae Oman is a 
vector of the bunchy top disease of papaya. 
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Malignant Tissues’ vation 
ultimé 

GEORGE E. Moy, the tu 

occur! 

aie, Department of Surgery tumor 

University of Minnesota Medical School, M innea pol found 

For many years investigators have noted and described ty factor 
differential appearance of various tissues under ultrayigg tween 
light. In 1934, Danckwortt (/) wrote an extensive monogragh found 
encompassing the entire subject. dye fc 
Several authors have reported the use of ultraviolet jigy to flu 
as an aid in distinguishing neoplastic tissue. Some have ey noted 
claimed a specific fluorescence for certain tumors. This, hoy. are n¢ 
ever, has never been consistently substantiated. The 
Herly (2), in 1944, reported that differences in the map. aminé 





an int 
techn 


scopic appearance of benign and malignant tumors of th 
breast were enhanced when viewed under ultraviolet light, 
Using this technique, in a series of 200 breast tumors suspectei 
of malignancy only one error in diagnosis was acknowledged, 

Since October 1946, sodium fluorescein has been injectel 
into patients subjected to laparotomy for gastric carcinom, 
with the hope that it might accentuate the differences in a. 
pearance of normal and malignant tissues as revealed under | 
ultraviolet light. Initially, 5 cc. of 20 per cent sodium fluores. 
cein was injected intravenously after the viscera were expos, 
and then inspected with an ultraviolet lamp emitting rays xt 
about 3,600°. In these first cases no difference in fluorescence 
of normal and tumor tissues was noted. Next, the dye was in- 
jected at various times prior to the operation. It became 


























TABLE 1 


OBSERVED CORRELATION BETWEEN FLUORESCENCE OF TUMOR oF 
Tumor FRAGMENTS AND Uttimate Histotocicat Dracnosis 





pc Correlation’ 
Site of tumor — i oti P 
Good | Poor — Failure term 
Ca a — _ met! 
Gastrointestinal tract 17 il 3 3 and 
Brain and spinal! cord 12 il | 1 0 , 
Miscellaneous 17 ea. 3 i 
5 NER SS A cicada snail con 
Datel. 53.3: fap cil 46 ee ee 9 resu 
PEEL HOG LL SEP a eR a (2) 
* Good indicates high grade of fluorescence with verified microscope 
diagnosis; poor, only slight fluorescence; and failure, that the tumor 
tumor fragments did not fluoresce. obs 
anc 
evident that, when the interval between injection and ¢ mic 
amination was between 3 and 8 hours, a difference betwee f 
normal and malignant tissues could be observed. Carcinom- aut 
tous implants of tumor tissue on the peritonea! surfaces wet to ¢ 
readily seen. These fluoresced with a vivid yellow color. Whe, | 
however, the tumor tissue was situated more than a few milli: Mc 
meters below the surface, no fluorescence was observed. Thi WO 
might be reluted to the fact that ultraviolet light can penetral like 
only a few millimeters of tissue. the 
To date, 46 neoplasms have been examined with this tec agi 
to 
1 These researches were supported by the Malignant Disease Fund cor 
Research. S Cor 
2 Senior Research Fellow with the National Institute of Healt), U.> age 
Public Health Service. pre 
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nique. A histological diagnosis of a malignant neoplasm was 
made in each instance among the tabulated cases. The obser- 
vation of fluorescence in the tumor was correlated with the 
ultimate diagnosis established by microscopic examination of 
the tumor (see Table 1). The majority of the 9 failures have 
occurred in attempts to fluoresce large, bulky, abdominal 
tumors. Carcinomata of the colon, stomach, and breast were 
found to be less likely to fluoresce. This might be related to the 
factors of dosage or the lack of a sufficient time interval be- 
tween injection of the dye and examination. It has also been 
found that areas of edema and cyst formation will retain the 
dye for many hours. This is a source of confusion in attempts 
to fluoresce abdominal masses. In addition, it should be 
noted that necrotic tissue will not fluoresce, since dead cells 
are not stained by the dye. 

The most consistent results have been obtained in the ex- 


| amination of brain tumors. Twelve cases suspected of having 


an intracranial neoplasm were examined with the fluorescein 
technique (Table 1). In subcortical] lesions this test has been of 


particular value. Tumor tissue secured from suspected areas 
by aspiration needle biopsies was readily recognized by the 
exaggerated fluorescence observed under ultraviolet light. 
Both the glioma and meningioma groups of brain tumors have 
been recognized correctly as tumor tissue by this method. In 
each case, the fluorescent areas have been subsequently proven 
neoplastic by standard methods of pathological examination. 

An attempt has been made to quantitate by fluorometric 
methods the amount of dye present in both tumor and normal 
tissues after varying time intervals. 

In additional studies, employing iodine substitution pro- 
ducts of fluorescein, an increased visualization of certain mouse 
tumors by X-ray was noted. The possibility of using radio- 


active iodine in these substituted dyes has been considered. 
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Methods for Culturing Termites 


S. F, Licut and Frances M. WEESNER 


Department of Zoology, 
University of California, Berkeley 


Progress in the study of the determination of castes in 
termites is dependent upon the development of satisfactory 
methods of culturing groups taken from both large colonies 
and incipient primary colonies (2). 

Maintenance of groups of termites in the laboratory under 
conditions sufficiently standardized to permit a comparison of 
results necessitates: (1) a satisfactory source of food material; 
(2) the continued presence of moisture but avoidance of ex- 
cessive moisture, especially free moisture; (3) visibility for 
observation without taking down the cultures; and (4) avoid- 
ance of conditions conducive to extensive development of 
microorganisms. 

A method employing agar has been in use by the senior 
author for several years (3). The junior author has had much 
to do with the recent use and development of this method. 

The standard procedure is as follows: A quantity of altered 
Monterey pine sawdust is first screened to remove very coarse 
wood chunks, bark, etc. and then sifted to remove fine, dust~ 
like particles. To 2.8 grams of this sawdust, which is placed in 
the 1-ounce jar commonly used, is added 9 cc. of 3 per cent 
agar at a temperature low enough to prevent extensive absorp- 
tion of agar by the particles of wood, yet high enough to allow 
complete mixing with the sawdust. Quantities are altered 
correspondingly for larger or smaller containers. When the 
agar is thoroughly mixed with the sawdust, the whole mass is 
pressed down firmly and leveled with the fingers. When the 
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sawdust-agar mass has cooled, with the lid off, 4 or 5 cc. of 
4.5 per cent agar is added just hot enough to pour (it is desira- 
ble to avoid large bubbles in the cap). Following solidification 
of the agar cap a hole is punched to the bottom along the glass 
through cap and agar-sawdust mass. A cork border is con- 
venient for this purpose, the size depending upon the size of 
the species to be used and of the group. For small species a 
hole punched with a wire rod is sufficient. It is important to. 
make this hole along the glass in order to facilitate observa- 
tions. 

The termites, which are placed on the agar surface, will 
usually enter the hole at once and begin working in the 
sawdust-agar mass, also usually sealing up the hole and thus 
conserving the moisture. 

To prevent the excessive development of microorganisms, 
the jars should be thoroughly cleaned and autoclaved or boiled, 
and the termites should be carefully selected and handled as 
gently as possible. All inactive or injured ones should be re- 
moved and exposure to the air reduced to a minimum. If some 
die on the agar surface, they should also be removed. For 
methods of handling termites, see Light and Illg (3). 

The size of the container and the amount of culture medium 
must be regulated to suit the number of termites to be sup- 
ported. Small groups of termites cannot effectively control ex- 
cessive development of microorganisms if a large quantity of 
culture medium is isolated from the termites. Free moisture 
occurs most commonly if the jar is closed before the agar has 
cooled. 

In the sawdust-agar mass the termites work largely against 
the glass, making it possible to observe changes in individuals 
or the group. The agar in the mass and the cap serves to hold 
water; the cap, prevents escape of moisture from below and 
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seals the whole to the jar. Extensive work by the termites in 
the mass often breaks it loose from the walls of the container 
unless it is held by the cap. 

Altered sawdust is indicated theoretically by the findings of 
Roessier (4) and Hendee (/) that termites are dependent 
upon fungus for certain food elements. Cultures using sawdust 

‘from sound wood have proven uniformly unsuccessful. The 
choice of Monterey pine was one of convenience, since most of 
the termites cultured in earlier experiments were from logs of 
this species. 

Many modifications of this procedure have been tried using 
thinner or heavier agar, different sawdusts, and combinations 
of soil and sawdust in layers, and using various fungicides in 
an attempt to prevent excessive growth of microorganisms. 
One modification involving the replacement of the agar cap 
with a layer of paraffin was unsuccessful in general because it 
caused early drying out. There seems some reason to believe 
that it may prove useful in cuJturing dry-wood termites. Fur- 
ther information regarding the standard method, its modi- 
fications, and the results obtained by it will appear elsewhere. 
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An Improved Funnel Design 


LEON SEGAL 
402 Rose Avenue, New Orleans, Louisiana 


A useful improvement on funnels for transferring liquids is 
obtained by cutting off most of the stem of a pyrex funnel 
and sealing on a standard-taper, ground-glass joint. Since no 
reference to such design has been seen in the literature, it is 
believed worthy of description. 

The advantages of using such a funnel are several: A stable 
funnel-bottle combination is achieved in which the funnel 
docs not tip or move when used for filling flasks and bottles. 
No funnel stem is immersed in the liquid. If the bottle has 
been overfilled, the excess liquid, instead of overflowing from 
the bottle as with the usual funnel, merely fills the funnel. 
Liquid is not wasted and, when permissible, can be poured 
back into the original container. The funnel does not have to 
be rajsed to allow air to escape from the bottle, the diameter 
of the joint being large enough to let the air pass up through 
the center while the liquid passes down the wall. The result is 
a funnel that permits much faster flow than any yet used. 

The 65-mm. and 100-mm. pyrex funnels sealed to $ 24/40 
ground joints have proved most satisfactory for average use. 
The ground joint is cut off about 4 inch above the ground 
portion, and the funnel stem is removed; the funnel is cut 
high enough to allow easy mating with the joint. The two 
pieces are heated in a large, gas-oxygen flame until they are 
both quite soft; they are then joined, using slight pressure. 
Although no attempt is made to “blow” the joint, the seal 
- should be complete and without pinholes. Careful annealing 
will remove strains, and the resulting joint is strong enough 
for most purposes. 
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Use of Radioactive Iodine as a Tracer jp 
the Study of the Physiology of Teeth 


H. J. Barterstone’, I. D. MANDEL, E. Osupy, 
and S. M. Semuy 


Dental Department and Department of Medical Physics 
Montefiore Hospital, New York City 


Although in vitro and in vivo dye studies (2) have proved 
valuable in research in dental physiology, such studies haye 
limited applicability. Neither the surgical introduction of com. 
plex molecular dyes to teeth in vivo (8) nor the use of extracted 
teeth with accompanying permeability changes (4) provides ap 
adequate demonstration of normal distribution of tissue fluid 
solutes in teeth. 


The use of radioautography with radioactive iodine is pre. jf 


sented as a method which clearly indicates the distribution of 
tissue fluid solutes in teeth under norma! environmental con. 
ditions. Radioactive isotopes have been used in dental re. 
search since 1935 (5), but the results to date have been ob 
tained with substances metabolized by teeth. While the need 
for studying metabolic processes is evident, a basic understand- 
ing of the pattern of distribution of tissue fluid solutes through 
the tooth tissues is fundamental. 

Iodine was chosen as a suitable tool to trace the distribution 
of tissue fluid solutes in teeth because (1) it is highly soluble in 
tissue fluid (/); (2) it has not been demonstrated with micro- 
chemical] or spectroscopic analysis to be normally present in the 
enamel, dentine, or cementum; and (3) it has a readily avail- 
able and easily utilized radioactive isotope. 

To obtain a histologic correlation of the location of radio. 
active iodine with the microscopic anatomy of the tooth, radio- 
autography was utilized. At best, other methods indicate con- 
centration of the material in a general area (10), whereas with 
radioautography specific distribution may be studied. 

I'* in the form of Nal in physiologic saline solution was in- 
jected intraperitoneally into four cats and two rats. Approx- 
mately 0.5 millicurie/kg. of body weight was used. After 12 
hours a tlood sample was drawn, the animal put to death with 
ether, and the teeth removed intact. The blood sample was 
taken to establish the concentration ot radioactive iodine in 
the blood at the time of sacrifice. Median longitudinal plano- 
parallel sections of the teeth were made by grinding under oil 
on abrasive wheels to the thickness of 100-150 yw. The sections, 
after being buffed clean, dried, and weighed, were temporarily 
mounted on glass slides with Scotch tape in order to present 
one completely uncovered surface, and the activity determined 
by means of a Geiger counter. Assuming a uniform distribution 
of radioactive iodine and a negligible self-absorption of radia- 
tion, an estimate of the necessary exposure time was obtained, 
based on activity per unit area of section. Although this is nota 
quantitative method, it yielded highly satisfactory results. 

In a darkroom the sections were placed directly in contact 
with the emulsion of Ansco No-Screen X-ray film and stored 
in cassettes and at the end of the calculated exposure time wert 
removed from the film, which was developed under controlled 
conditions. The sections were then permanently mounted. 

During the development of the technique Kodak medium 
lantern-slide plates, Ansco Triple-S Panchromatic film, and 
Kodachrome film for artificial light were also tried. A separate 
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siger counter calibration must be made for each type of film 
ced. The decision to use the No-Screen X-ray film was based 
nits high speed and relatively good contrast, with the realiza- 
‘on that the large grain size might be a limiting factor in later 
ork. When grain size is an important consideration, the 
wedium Jantern-slide plates are superior, but they require 
pout triple the exposure time. 


a b 





Fic. 1. (a) Radioautograph of a ground section of a canine tooth of an 
adult cat. (Artifact: scratch on emulsion at insical edge.) (b) Photomicro- 
graph of the ground section from which the radioautograph was made. (C, 


cementum; D, dentine; E, enamel; P, pulp.) 


Fig. la is a radioautograph of a cat canine, the outlines of 
which can be clearly discerned over the background. Irregu- 
larities in the background are due to damages in the emulsion 
caused by the Scotch tape mounting. Fig. 1b is a photomicro- 
graph (same magnification) of the ground section from which 
the radioautograph was made. Note that radioactive iodine is 





Fic. 2, Radioautographs of ground sections of teeth of another adult cat. 


present in the enamel, dentine, and cementum. In all figures the 
pulpal area is clear because the pulp was lost in grinding. In 
the dentine there is an even density except tor an irregular dis- 
tribution of radioactive iodine in the coronal and apical regions 
vith bare areas proximal to the enamel and cementum. Radio- 
ative iodine is seen to be distributed throughout the ce- 
mentum with relatively high density in the outer portions and 
decreasing density near the dentine. 
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Fig. 2 illustrates radioautographs made from ground sections 
of teeth of another adult cat. These are presented to empha- 
size the variation in distribution of radioactive iodine under 
uncontrolled conditions. 

Correlation between radioautographs and histologic struc- 
ture depends upon detailed study of the ground sections as 
well as good radioautographs. This detailed study may be 
enhanced by utilizing staining techniques to bring out the 
histologic structure in the ground section. 

To get the maximum information from the study of a radio- 
autograph it is necessary to compare identically corresponding 
points in the autograph and the original section. This condition 
can best be approximated with the present technique by man- 
ually superimposing a negative of 2 photomicrograph of the 
section on one of the radioautograph. Evans (7) has recently 
developed a method of obtaining an automatically superim- 
posed section and radioautograph for soft tissues. An adaption 
of this method for calcified tissue sections may be possible 
and would be highly desirable. 

In view of the high solubility of iodides in tissue fluids and 
the evidence that some foim of tissue fiuid does exist in teeth 
(4), the radioactive iodine will appear in those portions of the 
tooth to which fluid is transported from the blood stream, by 
whatever mechanism. The radioautographs above show radio- 
active iodine uptake by the teeth, giving further indication that 
a dynamic fluid medium exists in the calcified structures. 

The distinction between a metabolized substance and one 
such as iodine may be indicated by the comparison of our 
radioautographs with phosphorus radioautographs such as 
those published by Erbacher and Wannenmacher and Berg- 
gren (6). The best ones seen by the authors were done by 
Bevelander and Amler (3), but these have not been published. 
The radioautographs show that the radicactive phosphorus 
concentration is highest in young teeth and is higher in these 
parts of adult teeth that have not matured. It can be readily 
seen from the radioactive iodine autographs that this distribu- 
tion is not true of iodine. 

At present the size of the dose of radioactive iodine necessary 
to obtain a satisfactory radioautograph has limited dental 
studies in humans to individuals receiving large doses for treat- 
ment of thyroid disorders (9). An attempt is being made to re- 
fine the technique sufficiently to obtain autographs from the 
administration of safe tracer doses to normal individuals. 

The results obtained demonstrate the efficacy of the use of 
radioautography with radioactive iodine as a method for study- 
ing the phvsiology of the fluid in teeth in communication with 
the svstemic circulation. 
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Book Reviews 





Applied anatomy of the head and neck: for students and 
practitioners of dentistry. (2nd ed.) Harry H. Shapiro. 
Philadelphia-London-Montreal: J. B. Lippincott, 1947. Pp. 
xvi + 303. (Illustrated.) $10.00. 


As its subtitle indicates, this book is concerned mostly with 
the application of the anatomy of the face, mouth, and jaws to 
dentistry and oral surgery. Other features of the anatomy of 
the head are also treated from this point of view. The neck, 
except for surface anatomy, is not completely covered. 

The opening chapter presents surface and topographical 
anatomy which is well correlated with the later treatment of 
roentgenographic interpretation and the skull with its anthro- 
pometry. 

Other chapters are devoted to: development (written by 
Bernice L. Maclean, the author’s wife), the teeth and dental 
arches, the nose and paranasal sinuses, the temperomandibular 
joint, musculature, glands, neuroanatomic considerations, and 
blood vessels and lymphatics. Finally, oral infections, maxillo- 
facial war injuries, and the edentulous mouth are considered. 
The temperomandibular joint is particularly well handled, and 
its mechanics are given clearly and accurately—a rather rare 
accomplishment. The peripheral nerves are presented with 
special emphasis on problems of anaesthesia. The description 
of the lymphatics is hardly adequate and constitutes a defect 
in the otherwise thorough treatment of oral infections and 
their possibilities for spread. 

The general surgeon, the neurologist, and the ophthalmol- 
ogist will not find this book particularly well suited to their 
needs. The anatomist may be a little troubled over a few in- 
consistencies in terminology and the treatment of occasional 
controversial issues. The book is, however, written from a 
fundamental point of view and constantly emphasizes the 
necessity for accurate basic knowledge. It presents clearly a 
great deal of well-illustrated and well-documented information 
and to the group for which it was written it should prove a 
highly valuable work. 

Epwarp A. HOLyoKE 
Department of Anatomy, College of Medicine, 
University of Nebraska, Omaha 


A survey of antimalarial drugs, 1941-1945. Frederick Y. 
Wiselogle. (Ed.) Ann Arbor, Mich.: J. W. Edwards, 1946. 
Vol. I: Pp. xi + 536; Vol. II, Pt. 1: Pp. 987; Vol. II, Pt. 
2: Pp. 988-1921. $30.00. 

During the war the Office of Scientific Research and 
Development, on recommendation by the Committee on 
Medical Research, sponsored and supported a vast program of 
research in malaria chemotherapy (Science, January 4, 1946, 
pp. 8-9). Dr. Wiselogle headed the Survey office which was 
established, uncer a contract with The Johns Hopkins Uni- 
versity, to collect, systematize, and disseminate the findings 
of research workers in this field. The data collected are sum- 
marized in this monograph. 

Volume I comprises six disquisitive chapters: I, “History of 
the Co-operative Wartime Program”; II, “Pharmacological 
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Investigations of Potential Antimalarial Drugs”; ITI, “Chen, 
ical Series of Potential Interest”; IV, “Rationale Underlyj, 
the Clinical Evaluation of Antimalarial Drugs”; V, “Summp 
of Data on the Drugs Tested in Man”; and VI, “Descriptigg 
of the Various Testing Procedures.” 

Volume IT is a tabulation of the results obtained in tests , 
approximately 12,400 drugs in roughly 50,000 groups ¢ 
laboratory animals. Actually, more than 13,000 different yy). @ 
stances were screened, but some were omitted from the moyy. 
graph because releases could not be obtained from the; 
suppliers. Except for about 600 miscellaneous drugs, eq¢ 
entry includes, in addition to the test results and Surye 
Number, the structural formula (probable) on the basis yj 
which the drug was classified in the Survey system, the corre. 
sponding molecular formula, and the name in accordance with 
the system of Chemical Abstracts. This volume also contaiss 
the three indexes to the monograph, arranged by subjeci, 
molecular formula, and Survey Number (SN number), respe. 
tively. 

Methods of synthesis, biochemical and _parasitologicai 
studies, and certain intensive pharmacological and clinica! 
studies, which did not lend themselves to the system of presen- 
tation of the monograph, have been left for publication by the 
individual investigators. 

“The monograph was prepared with two main objectives 
constantly in mind: (1) to expedite the search for stil] better 
antimalarial drugs and (2) to serve as an established patter 
for systematic chemotherapeutic studies of other infections.” 
in addition, it presents organic chemists with a welcome pat- 
tern for naming compounds, drawing their structures, and 
classifying them functionally. 








ALBERT J. Byer 
National Institute of Health, Bethesda, Maryland 
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AnpREWs, Henry N., Jr. Ancient plants and the world they 
lived in. Ithaca, N. Y¥.: Comstock, 1947. Pp. ix + 279 
(Illustrated.) 


GorTites, BERNHARD. Dental caries: its etiology, pathology, 
clinical aspects, and prophylaxis. Philadelphia: Lea & Febi- 
ger, 1947. Pp. 262. (Illustrated.) $10.00. 


Hutt, Tuomas G. Diseases transmitted from animals to man. 
(3rd ed.) Springfield, Ill.: Charles C. Thomas, 1947. Pp. 
xvii + 571. (Tllustrated.) $10.50. 


Levine, S. Z., et al. (Eds.) Advances in pediatrics. (Vol. II.) 
New York-London: Interscience, 1947. Pp. x + 409. (lus 
trated.) $6.75. 


Rippir, Oscar. Studies on carbokydrate and fat metabolism, 
with especial reference to the pigeon. (Publ. 569.) Washington, 
D. C.: Carnegie Institution of Washington, 1947. Pp. v + 
128. $1.85, paper; $2.25, cloth. 


Rota, H. Pregl’s Quantitative organische mikroanalyse. Vienna, 
Austria: Springer-Verlag, 1947. Pp. xi + 317. (Illus 
trated.) $7.40. 
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